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OPERATIVE ORAL SURGERY 


MANAGEMENT OF FRACTURES OF LOWER JAW IN CHILDREN 


Daman Lal, B.D.S. (Pb.), L.DS., R.C.S. (Eng.), J. C. Manchanda, 
B.A, (Pb.), L.DS., R.CS. (Eng.), PACD. (U.S.A.), and 
Shadi Lal Khanna, B.D.S. (Pb.), Amritsar, India 


METHODS OF FIXATION AND DIFFICULTIES ENCOUNTERED 


esse time to time various methods have been suggested and used for im- 
mobilization of fracture fragments in children. In the use of these methods, 
various difficulties have been encountered. A list of some of these methods of 
fixation and their coneomitant difficulties follows: 


1. Tight bandages. Bandages can be used as temporary measures, but 
they are not good for permanent fixation. 

2. Intramazillary wiring. This method is not suitable in children, for 
(a) wires are likely to slip beeause of the shape and loose contact 
points of the deciduous teeth, (b) incomplete roots of permanent 
teeth and partially resorbed roots of the deciduous teeth are too 
weak and unsuitable for wiring, and (¢) it is both difficult and un- 
desirable for children to keep their mouths closed for long periods. 
A method which allows the child to open his mouth is much more 
desirable. 

3. Direct wiring or plating of the fractured ends. This method is a 
complicated one and may be risky at times. Moreover, the perma- 
nent tooth buds may be injured. 

4+. Splints. Various types of splints have been designed and recom- 
mended, but it is difficult to retain them with cement only. Chil- 
dren are likely to fidget with the splints and displace them. 

5. Extraoral fixation. These methods are not favored because (a) at 
times they are difficult to manipulate, (b) they do not give perfect 
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immobilization for the entire period of treatment, and (¢) it is em- 

barrassing for the patients to go about with extraoral appliances on 
their faces. 

6. Cast-metal splints with circumferential wiring. We have been try- 

ing this method in our hospital, and the results have been so con- 

sistently good that we are reporting the technique in detail in this 

article. 


RESULTS OBTAINED WITH METAL SPLINTS AND CIRCUMFERENTIAL WIRING 


TABLE I. 


CASE NO. | AGE | FRACTURE SITE RESULTS 
1 6% Between C and | D =xcellent 
2 7 Between 2/| and C| Excellent 


Excellent 


Between 
Between | Excellent 


5 7 Between C| and D| Excellent 
6 7% Between [1 and [2- Excellent 
7 8 Double fracture, Slight anterior open-bite 


C | area and |7 area 


Note: Case 7 was treated with splint and circumferential wiring for the Cl area and di- 
rect wiring of the fragments for the fracture in the angle of the mandible on the opposite side. 


TECHNIQUE 


Impression Taking.—Because of lack of cooperation on the part of chil- 
dren, we routinely take the impressions with Zelex after the patient is fully 
relaxed under general anesthesia. Premedication, if used, consists of “oo gr. 
atropine one-half hour before anesthesia is induced. Ethyl chloride is used 
for the induction of anesthesia, after which ether is given by the semiclosed 
method with the help of an endotracheal tube passed through the nose. The 
throat is packed to avoid aspiration of blood, secretions, and debris. The im- 
pression, taken in the usual way, is quite easy to obtain and no difficulty has 
been experienced so far. Suitable trays are selected and the impressions of 
the upper and lower jaws are taken. The lower impression may be taken in 
section if the displacement is great. The anesthesia is discontinued and the 
patient is sent to the recovery room. The patient may be allowed to go home 


four hours after regaining consciousness. 

From the impressions, models are made in hard-stone plaster. The lower 
east is sawed into parts along the lines of fracture (if the impression has been 
taken in one piece). The teeth of these pieces are then carefully occluded with 
those of the upper model. The pieces of lower cast are then united by the addi- 
tion of a little soft plaster while they are in occlusion with the upper model. 
This reconstructed model represents the jaw as it was prior to the accident. 
The models are then articulated. 
Wax Pattern——A splint pattern is made in casting wax over the recon- 
structed lower model. Care should be taken that (1) the wax over the occlusal 
surface is kept thin (two thicknesses of Ash casting wax No. 8 are sufficient) 
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and (2) the pattern is made slightly thicker at the periphery so as to impart 
strength (this is done by rounding the periphery with added wax slightly be- 
yond the gingival margin). 

Cast Splint—The pattern is cast in silver hardened with copper. It has 
been our experience that old silver coins bearing the impressions of Victoria, 
George V, or Edward VII, which are no longer legal tender, come in very handy. 
This alloy serves the purpose very well. 

Reduction and Fixation.—After general anesthesia has been administered 
onee again as described earlier, the patient is made ready for the reduction and 
fixation. The skin of the face, especially the submandibular region, is prepared 
in the usual manner with alcohol. The lips are coated with petrolatum. The 
mouth is cleaned with gauze, after which a weak iodine solution is applied. 
The splint is then tried in the mouth. 

It is possible that some callus formation may have caused partial union. 
After a small incision has been made, this callus formation is easily broken 
with the help of osteotome or any other suitable instrument. (Care must be 
taken that no tooth erypt is injured.) Bleeding is controlled with pressure. 
The fracture is then easily reduced and the splint applied over the teeth. 
The ineised soft tissue may be sutured. 

Passing of Wire—Cireumferential wiring is done on either side of the 
fracture line. In order to get balanced force, the wires should be passed mid- 
way between the end of the splint and the fractured area on either side. A 
21 gauge hypodermic needle is bent so that it will follow the curvature of the 
bone. It is inserted through the skin at the lower border of the mandible until 
the tip passes through the floor of the mouth along the inner surface of the 
jaw. A 36 gauge stainless steel wire is then inserted through the needle and 
passed upward. The end of the wire is held with an artery forceps and the 
needle is withdrawn. The needle is then inserted from the labial or buccal 
aspect of the jaw from the inside of the mouth until it pierces the skin at a 
point as close as possible to the previous puncture. The end of the wire, ex- 
tending from the skin, is passed into the point of the needle and pushed up 
until it emerges from the hub. Then the needle is withdrawn. 

Tissues between the two wire punctures are incised right up to the bone 
with a thin, sharp knife. Both of the wire ends inside the mouth are stretched 
so that the wire is well adapted to the mandible. Care is taken that no bend 
or twist is left in the tissues. The skin wound may be sutured if so desired. 
After both wires are inserted, they are held with artery forceps while the 
splint is cemented into position. Then the two ends of the wires are twisted 
over the metal splint and tightened. The loose ends of each loop are snipped 
off and bent in such a way as not to injure the soft tissues. Stainless steel wires 
are well tolerated and may be retained for several weeks. 

Postoperative Care——While the patient is recovering from anesthesia, he 
should be prevented from disturbing the splint and measures should be taken 
so that the patient will not roll onte the injured side. Accumulations of blood 
and saliva in the mouth should be aspirated as and when necessary. Antibiotic 
therapy may be instituted if indicated. 
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Fig. 1. 


Fig. 3. Fig. 4. 


Fig. 1.—The needle is inserted on the lingual side. 

Fig. 2.—Stainless steel wire is passed and held at A with an artery forceps. 

Fig. 3.—The needle is withdrawn. 

Fig. 4.—The needle is inserted from the buccal aspect and the point emerges from the 
skin very near the first puncture. This can be done easily, as the soft tissues are loose and 
may be shifted over the bone. 
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On the second day all wounds, whether sutured or not, are inspected. The 
position of the splint should be checked roentgenographically. Cheeks and lips 
should be examined to see if the wires are causing any injury or have become 
loose. Necessary adjustments should be made. 


Fig. 6. 


Fig. 7. 


Fig. 5.—The free end of wire outside the mouth is inserted into the needle point to emerge 
from the hub. 


- Fig. 6.—The needle is withdrawn. The skin between B and C is incised, and the incision 
is carried on deep to the bone. 


Fig. 7.—Wire is stretched around the body of the mandible. The outer wound is sutured. 


Oral Hygiene.—This is very important. A mouthwash should be prescribed 
and used frequently. Saline solution sweetened with saccharine is generally 
adequate and not much resented by the patient. Bed rest for at least five days 
should be prescribed in all but the simplest cases. Diet should be in the form 
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of liquid food for the first week only. Later, soft foods may be given. Hard 
food is to be avoided until two weeks after the splint has been removed. 
Duration of Fixation—The healing of the fracture is directly related to 
the health of the patient. The cireumferential wires and splint are left in place 
until the fracture has healed, which may take up to six weeks in ordinary cases. 


Splint Removal.—First, the twisted end of the wires is snipped off. Then, 
by getting hold of one end, the operator can withdraw the wires with a quick 
pull. After this the splint can be removed. The procedure is practically pain- 
less for the patient. An antiseptic may be applied at points where the wires 
had entered tissues. The occlusion is then checked. The mouth is thoroughly 
rinsed, and prophylaxis is given later on. Check-up roentgenograms are taken 
before the patient is discharged. 


ADVANTAGES OF THE METHOD 


We find that the method just deseribed is very good for the following 
reasons: 
1. Good occlusion results after this treatment. 
2. It is easy to manipulate. 
3. The child can open his mouth throughout the fixation period, and 
we find that most of the patients can take soft food six or seven days 
after fixation. 
4. A child can be permitted to go to school one week after fixation. 
5. Cumbersome extraoral fixation appliances and the operation of open- 
ing up the fragments are avoided. 
6. No disfigurement is left after treatment. 
(Note: We cannot recommend this method if there is an additional frac- 
ture in the ramus, as that is likely to leave an anterior open-bite. In such cases 
the mouth has to be kept closed in oeelusion. ) 


ANASTOMOSIS OF A SEVERED PAROTID DUCT 


Daniel J. Rossi, D.DS., M.Sc., Upper Darby, Pa. 


I be following case is reported to demonstrate the use of polyethylene tubing 
as a splint in the repair of a severed parotid duct. 


CASE REPORT 


Complaint and History of Illness——On the evening of Aug. 22, 1955, a 45-year-old man 
was brought to the receiving ward at Pennsylvania Hospital with a laceration of the face. 
The patient was fully conscious and in no acute distress, but he was moderately inebriated. 
There was no history of unconsciousness or of other body injuries. The medical intern on 
duty examined and treated the patient shortly after his arrival. He cleansed the wound 
and closed it with several cotton sutures. Approximately one hour later, when the patient 
was to be discharged, he developed a painful swelling of the face. The intern requested an 
oral surgery consultation. 


Examination.—A vertical laceration, midway between the commissure of the lip and 
the left ear, had been closed tightly with several interrupted cotton sutures. There was no 
bleeding or drainage from the wound. The swelling, which had developed suddenly after 
closure, appeared to be more pronounced posterior to the laceration. It was firm and very 
tender to touch. There was no evidence of facial paralysis from injury to branches of the 
facial nerve. Intraorally, the left buccal mucosa was intact. The remaining tissues and 
structures of the oral cavity were normal. There was no salivary flow from the orifice of 
the parotid duct when the gland was massaged. A probe was placed into the duct, but an 
obstruction was encountered in the area of the laceration. 

On the basis of the clinical findings, the diagnosis was established as salivary retention 
secondary to severance of the parotid duct. The diagnosis was confirmed by taking the 
patient to the oral surgery clinic, where a sialogram was made after injection of a contrast 
medium (Iodochlorol) into the duct. The x-ray picture showed filling of the duct to a 
point coinciding with the area of laceration. There was no material in the proximal portion 
of the duct or in the gland. 

Treatment.—The patient was returned to the receiving ward, where a physical ex- 
amination, blood count, and urinalysis were performed. No abnormalities were found. The 
patient was prepared for surgery that same night. He was given morphine, \% gr., and 
scopolamine, 459 gr., and thirty minutes later he was sent to the operating room. 


Operation.—A local anesthetic was administered, and the patient was prepared and 
draped in the usual manner for an extraoral procedure. The cotton sutures were removed. 
The wound was examined for bleeders, but complete hemostasis had been established when 
the intern closed the laceration in the receiving ward. 

A steel probe was passed from the mouth through the distal segment of the left parotid 
duct and into the wound. A piece of fine polyethylene tubing was pushed onto the end of 
the probe protruding from the laceration. The probe was withdrawn, pulling the tubing 
back into the mouth. The proximal end of the duct (the end attached to the gland) was 
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located in the wound. A piece of No, 22 stainless steel wire was passed through this portion 
of the duct and through the substance of the gland. Pressure was applied to the wire 
until it pierced the posterior capsule of the gland. The end of the wire could be palpated 


Fig. 1—Photograph showing the wound three days postoperatively. Note the distal end of 
the tubing protruding below the ear. 


Fig. 2.—The tubing sutured to the buccal mucosa. 


subcutaneously behind the lobe of the left ear. A small skin incision was made at this 
point, and the wire was pulled through. A piece of black silk was tied to the wire and 
pulled back through the gland and proximal duct into the wound. The end of the plastic 
tubing was perforated with a needle, and the string was attached. The tube was pulled 
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Fig. 4.—Sample of the polyethylene tubing. 
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by the string through the proximal duct and the gland and out through the skin incisio: 
below the ear. Thus, the tubing passed through the entire duct and gland, with on 
end on the skin surface below the left ear and the other end protruding into the mouth 
With the tube serving as a splint, the severed ends of the duct were approximated. Si 
interrupted sutures were placed at intervals around the wall of the duct with 00000 blac! 


Fig. 5.—Sialogram demonstrating incomplete filling of the parotid duct preoperatively. 


i 


4 


Fig. 6.—Sialogram two months postoperatively, showing patency of the parotid duct. 
(The grid pattern of the print was caused by the photographer’s technique for improving the 


contrast of an underexposed x-ray film.) 


The wound was closed in layers, with 000 plain catgut used 


for the deep tissues and 00000 Dermalon for the skin. The posterior end of the tubing 
was sutured to the skin, and the small incision was coated with collodion. The anterior end 
was sutured to the buccal mucosa. A dry, sterile bandage was placed over the operative site. 


The patient tolerated the procedure well. He was taken to the receiving ward. 


Postoperative Cowrse-——A combination of procaine penicillin, 600,000 units, and di 
hydrostreptomycin, 1.0 Gm., was given intramuscularly. Also, a dose of 1,500 units of 


silk on an atraumatic needle. 
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etanus antitoxin was administered before the patient was discharged in the custody of the 
tity Police. Banthine (Searle), 50 mg. every six hours, was prescribed to reduce salivary 
secretion. 

On August 23 the patient returned to the oral surgery clinic. The dressing was 
‘hanged, and the wound was examined. The plastic tubing had not been disturbed. The 
patient had very little discomfort. Antibiotic therapy was continued, as before. 

On August 24 the patient returned for antibiotic therapy. He had no complaints. 

The dressing was changed on August 25, and alternate sutures were removed. 

On August 27 the remaining sutures were removed. The wound was healing nicely. 

The polyethylene tubing was removed on September 1. There was free passage of 
saliva from the gland through the repaired duct. The skin incision below the left ear was 
freshened and sutured under local anesthesia. The sutures were removed from below the 


ear on September 7. 

When the patient was seen on October 26, the wound had healed completely with 
minimum sear formation. There was a normal flow of saliva through the duct. A sialogram 
showed that the duct had healed without constriction of its lumen. No further treatment 
was needed, and the patient was discharged. 


COMMENT 


The narrow-gauge polyethylene tubing proved to be ideal for use as a 
splint in the foregoing case. There was sufficient space between the outer 
surface of the tube and the inner surface of the duct to allow saliva to flow 
freely. It may be advisable in other eases, however, to perforate the tube 
where it lies within the gland. This would allow saliva to pass into and 
through the lumen of the tubing, thus assuring an immediate and complete 
flow when the gland is stimulated. Salivation was reduced in this case with 
Banthine, an anticholinergic drug. 

The tubing was passed through the gland and fastened to the skin in order 
to prevent the patient from pulling it from his mouth. There was the possi- 
bility that he would become inebriated again during the course of healing and 
attempt to remove the splint. Fortunately, the anchored tube was not dis- 
turbed, and healing was uneventful. 
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A PERSISTENT PAROTID SWELLING 


Report of a Case 


Henry J. Sazima, B.S., D.D.S.,* Cleveland, Ohio 


ges nodes lie within and near the parotid gland, but in the normal state 
they are not palpable. An enlarged lymph node, however, can closely re- 
semble a parotid tumor. These nodes drain the parietal and temporal areas 
and the skin around the eyelids. As one examines these and obtains a noncon- 
tributory past history, the probability of the parotid enlargement being ex- 
plained on such a basis lessens and the chances of the mass being a primary 
parotid tumor become increasingly stronger.’ 

Infections of and about the parotid gland can be distinguished from tumors 
by the diffuse involvement, tenderness to palpation, and pain upon mastication 
of sour substances if primarily intraglandular. The buccal and especially the 
supramandibular lymph nodes also receive lymph from deeper parts of the face, 
the mucous membrane of the lips and cheek, and occasionally even from the 
maxillary and mandibular teeth and the adjacent gingiva.* Elimination of the 
infection with adequate antibiotic and supportive therapy usually relieves all 
symptoms.* 

Persistent swelling, changing in one or more characteristics, requires 
further observation and evaluation. 


CASE REPORT 


An obese 65-year-old Negro woman in no apparent distress presented with a chief com- 
plaint of persistent left parotid area swelling with vague episodic pain. 


History of Present Illness—During the spring of 1957 the patient first noticed a 
diffuse left preauricular swelling. A routine x-ray examination prior to full denture 
prosthesis revealed a retained left mandibular cuspid root fragment and cyst about an un- 
erupted first premolar. On Nov. 14, 1957, an excision biopsy of the left body of the mandible 
was performed. Microscopic description of the tissue was as follows: (1) dental granuloma 
with cystic areas (keratin cysts) and epithelial hyperplasia, (2) extensive subacute and 
chronic inflammatory (predominant plasma cellular) and hemorrhagic—necrotic changes, and 
(3) trunks of nerve fibers and chips of bone. 

The lower left lip had been numb since this biopsy procedure, with no apparent change 
in the size of the swelling, but the tumor was now well circumscribed. 


*Resident in Oral Surgery, St. Vincent Charity Hospital, 1957-1958. 
1424 


PERSISTENT PAROTID SWELLING 1425 


‘olume 12 
Number 12 

The patient was admitted to St. Vincent Charity Hospital for a diagnostic work-up. 
er past history was noncontributory, and a systems review was essentially normal. 


Head and Neck.—The patient was edentulous and had worn dentures comfortably. All 
val structures were essentially normal. The left body of the mandible showed the scar of 
ihe previous operation, with the lateral (buceal) plate of bone removed. The bone had been 
‘hviously smoothed, and saucerization had been effected. There was moderate reddening of 
he mucosa over this area. 

The 1 by ™% inch mass in the left parotid area was firm, nontender, noncompressible, 
noninflanmatory, and not fixed to the skin. It did not change in size or become enlarged 
m eating. The mass was not apparently fixed to the mandible or masseter muscle. It dis- 


placed the lower ear lobe laterally (Fig. 1). 


Fig. 1.—Profile view showing preauricular facial asymmetry with the classic lateral displace- 
ment of the lower ear lobe by parotid “tail” involvement. 


Laboratory Findings.—Hemoglobin, hematocrit, white blood count, urinalysis, alkaline 
phosphatase, calcium, and phosphorus were within normal limits. The Wintrobe sedimenta- 
tion rate was 52 (corrected, 31). 

X-ray Findings.—Sialography with Iodochlorol revealed a normal pattern and arboriza- 
tion. The left mandible exhibited a large polycystic radiolucent area. Loss of bone sub- 
stance may have been the result of the recent operation (Fig. 2). A posteroanterior chest 
film disclosed no signs of pulmonary or osseous metastasis from the parotid tumor. 

Operations—On April 17, 1958, under adequate Pentothal sodium anesthesia supple- 
mented by endotracheal cyclopropane, nitrous oxide, and oxygen, the head and neck were 
prepared and draped in an appropriate manner. An intraoral incision was made from the 
junction of the vertical and horizontal body of the left mandible to the symphysis. The 
incision was made along the crest of the intact lingual alveolar bone. The buccal and lingual 
mucosa was reflected to the inferior border of the mandible. Gross observation revealed that 
the buccal bone was removed. This was consistent with the operation of November, 1957. 
Further inspection showed that there was no regeneration of the buccal plate of bone and 
that the body of the mandible consisted, for the most part, of lingual cortical plate. There 
was little cancellous or medullary bone in evidence. In the molar area, the contents of what 
appeared to be the inferior alveolar nerve canal were visualized and a biopsy specimen of 
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the canal contents was taken. Similarly, bone was removed from around the canal. A second 
biopsy specimen was taken from the intact lingual cortical plate in the mental area. A third 
specimen was taken from the juncture of the vertical and horizontal ramus. The contents 
of the inferior alveolar nerve canal were examined, and this canal was followed to where it 
‘disappeared in its upward and inward course within the ascending ramus. All areas of 
biopsy were smoothed. The buccal and lingual tissue was reapproximated with 00000 
Dermalon interrupted sutures. 


Fig. 2.—Lateral view of the body of the left mandible showing the extent of the previous 
lesion, with no x-ray evidence of bone regeneration. Sialogram shows normal arborization. 


On April 22, 1958, following induction of endotracheal general anesthesia, the left 
parotid area was prepared and draped in the usual manner. A Y type of incision was made 
below the left ear, with one limb extending up anterior to the left ear and the other up 
slightly posterior to the left ear with an extension downward beneath the angle of the 
mandible. Skin flaps were dissected back and caught and ligated with interrupted 000 plain 
catgut. Dissection was then begun at the lower pole of the parotid gland. By blunt and 
sharp dissection, the cystic mass was freed up at the lower portion of the parotid gland. The 
mass was found wound around the inferior and posterior aspects of the mandibular angle. 
The greater portion lay on the medial aspect of the vertical ramus. After most of the mass 
was freed, it was inadvertently ruptured. The region medial to the ramus, lateral to the in- 
ferior pterygoid muscle, and superior to the posterior belly of the digastric muscle was com- 
pletely freed of tumor. A Penrose drain was placed in the depths of the wounds, and the 
tissues were approximated by 000 plain catgut. A dry sterile dressing was placed after the 
skin was closed with 0000 black silk sutures. 


Pathologic Reports.— 

Biopsy of the mandible revealed (1) chronic ulcer of mucous membrane with foreign 
body reaction, (2) focal myelofibrosis of lingual bone, and (3) nerve tissue with interstitial 
fibrosis. 
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Figs. 3 and 4.—Medium-power photomicrographs of sections of the tumor showing the admix- 
ture of cells and tissue substance and complete absence of normal parotid tissue pattern. 
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Microscopic description of the excised mass: One section showed scanty amounts of 
parotid tissue infiltrated by fat, seen at the margin of the section. Conspicuous numbers of 
round cells infiltrated the stroma of the glandular tissue. Adjacent to the gland was a thick 
connective tissue capsule which was somewhat fibrotic and rather poorly vascularized. 
Separated from the capsule by a clear space was a mass of focally hemorrhagic and necrotic 
tumor. It varied in density from area to area. It consisted of loosely arranged small, oval, 
ductlike structures lined by poorly defined small cuboidal cells with prominent nuclei. Many 
There was no evidence of epithelial anaplasia. The 


contained pink amorphous material. 
Generally it was dense and pale pink with inter- 


stroma varied in amount and density. 
mingled small irregular foci, which were pale staining and suggested a mucoid appearance. 
Oceasional epithelial cells which were loosely arranged and in small cords were seen in the 
more abundant stroma, and in some areas large, pale vesicular nuclei with prominent nucleoli 
were noted along with elongated spindle and plump fibroblastic cells (Fig. 3). Foeally, the 
cells appeared to be extending into the capsule, but for the most part the tumor was well 
There was a. discrete focus of hemosiderosis along with recent hemorrhage in the 
In other sections the tumor showed marked focal mucoid stroma; and in some areas 
In these sections the small 


confined. 
capsule. 
the stroma had an appearance suggestive of cartilage (Fig. 4). 
ducts resembling follicles were scattered and were rather discrete. They contained small 
globular masses of pale pink, amorphous to finely vacuolated material. Occasional plasma 


cells were seen between the follicles. 
Diagnosis: Malignant (low grade) mixed tumor of the parotid gland. 


COMMENT 


Once all the factors that may cause a parotid swelling are eliminated, sur- 
gical intervention is essential for a positive diagnosis. Regardless of the be- 
havior of the swelling, definitive therapy should be instituted without the benefit 
of a preoperative gland biopsy.’ 

In the ease just described sialograms and re-exploration of the body of the 
mandible plus the relatively asymptomatic history gave no corroborative evi- 
dence as to the nature of the parotid tumor. The gross specimen weighed 30 
grams and measured 9 by 3 by 1.5 em. The theory that a weakened parotid 
gland better supports chronic infection may have played a part in the per- 
sistent lymphadenitis.* 

Foote and Frazell**> have established that the transition from a hitherto 
benign to a fully malignant tumor can occur at any time. One should there- 
fore, approach this entity with the same attitude as the surgeon who approaches 
right lower quadrant pain, knowing that the diagnosis of appendicitis will not 
always be correct but that the risks of withholding surgery exceed those asso- 
ciated with surgical exploration.' 
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NEURINOMA IN THE VESTIBULAR MUCOSA 


Ntanley E. Winters, D.D.S.,* and Ernest E. Simard, M.D.,** 


Nalinas, Calif. 


EURINOMAS (also known as neurilemmomas or Schwannomas) are regarded 
N as tumors of Schwann cells which are formed from the very thin sheath, 
the neurilemma or sheath of Schwann, which encases each myelinated fiber. 
These tumors are generally benign. 


CASE REPORT 


A 25-year-old woman was referred because of a possible apical abscess of the upper 
right lateral incisor. 


History.—The patient stated that she had noticed a swelling in the upper lip for about 
one year. She intended to mention this to her physician but always forgot to do so. About 
three months previously she hit her upper lip while playing with her children, and since that 
time the swelling had constantly increased. 


Oral Examination.—Examination of the patient’s mouth revealed a perfect dentition. 
The oral mucosa was negative with the exception of the mucosa of the vestibule above the 
gingiva of the upper right lateral incisor. In this area there was a swelling, about 2 em. 
in its greatest diameter and completely circumscribed by a hemorrhagic area (Fig. 1). The 
area felt hard and movable on palpation. The mass extended from the mucogingival junc- 
tion to the inferior border of the nose and caused the bulging of the nasal mucosa, partly 
closing the right nostril (Fig. 2). The patient experienced no pain or discomfort. 

General physical and roentgenographic examinations were negative. 


Operation—On June 4, 1958, the right and left anterior superior alveolar nerves and 
the nasopalatine nerve were anesthetized with a 2 per cent Xylocaine solution containing 
epinephrine 1:100,000. An incision was made at the mucogingival junction, extending from 
the right central incisor to the upper right cuspid. The mucosa was dissected upward and 
exposed a rounded, firm mass (Fig. 3). It was pale yellow and covered with a thin fibrous 
capsule. The mass was held with an Ellis forceps and dissected free (Figs. 4, 5, and 6). Its 
superior border contained two blood vessels which were ligated and then cut. The mass was 
removed, and the cavity which remained showed no pathology. There was no destruction 
of bone in this area. The blood vessels that were ligated seemed to originate from the nasal 
septum. The mucosa was then sutured with interrupted black silk sutures (Fig. 7). 


Pathology Report.— 
Gross: This specimen was a rounded, firm mass, measuring 3 em. in length and 1.5 
em. in breadth (Fig. 8). It was pale yellow and had a thin external fibrous capsule. The 


From Salinas Valley Memorial Hospital 
*Department of Oral Surgery. 
**Department of Pathology. 
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Fig. 2.—Bulging of nasal mucosa, partly closing right nostril. 


Fig. 3.—Exposed tumor mass. 
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Figs. 4, 5, and 6.—Tumor mass as it was dissected free. 
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cut surface showed uniform, finely granular, pale yellow tissue which was also firm. Tw: 
cross sections were taken for microscopic study. 

Microscopic: The tumor had a definite fibrous capsule which was thin but apparent], 
intact. The body of the structure was made up of peculiarly arranged bundles of cell; 
which showed a strong tendency to palisading of nuclei. The nuclei were uniform in mos 
eases and showed no unusual mitotic activity. Occasional moderately large and irregula: 


Fig. 7.—Mucosa sutured. 


it 


Fig. 8.—Tumor mass removed for pathologic study. 


nuclei were encountered in more cellular areas. These nuclei were associated with strands 
of tissue of fibrous and nerve sheath origin. The structure was judged to be benign, but 
it probably had local recurrence potentialities. 


Diagnosis: Neurilemmoma, benign. 


CONCLUSION 


A neurinoma (neurilemmoma, Schwannoma) can occur along any nerve 
fiber. After an extensive investigation of the literature, however, we find that 
the neurinoma described in the foregoing case report is the first such tumor 
reported that has occurred in the vestibular mucosa and involved the floor of 
the nose. 
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JONDYLAR HYPERPLASIA 


Report of a Case 


Jarcos Dones, D.D.S., B.S.,* San Juan, Puerto kico 


HE etiology of mandibular condyle hyperplasia is unknown. Many ascribe 

this deforming disease to exostosis, osteoma, or trauma in the temporo- 
mandibular joint oeceurring at some time during the life of the patient. 
Systemie factors ean be eliminated, since there is no enlargement in any other 
bone. 

The condition is manifested by facial deformity characterized by devia- 
tion of the chin away from the enlarged condyle, cross-bite, and separation of 
the teeth when the joints are closed in centric relation. In some instances 
there is a forward projection of the chin, with disabling pain accompanying 
mastication or movements of the mandible. 


CASE REPORT 


The patient, a 25-year-old man, had facial asymmetry of ten years’ duration (Fig. 
1, 4). During the last four months the asymmetry had grown more noticeable. The 
patient was prognathic (Fig. 2, 4); he had increasing difficulty with mastication and suf- 
fered almost intolerable pain over the region of the left ear. When examined on Nov. 26, 
1956, for admission to the San Juan City Hospital, the patient was suffering from intolerable 
pain, facial asymmetry, and malocclusion (Fig. 3, A). Laboratory examinations were 
essentially negative for any systemic disease. Roentgenographic examination revealed asym- 
metry in the configuration of the mandible; this was most prominent in the condyle, with 
the left one seen to be unusually long. 

On Nov. 27, 1956, the patient was taken to the operating room of the San Juan City 
Hospital for excision of left condyle (condylectomy). Under general endotracheal anesthesia, 
the left temporomandibular joint was exposed through a preauricular incision and the left 
condyle was resected after several drill holes were made at its base to facilitate excision. 
Interdental wiring with rubber-band traction was used to immobilize the patient’s mandible 
for two weeks. Postoperative edema resulted in a left facial weakness, but this has gradually 
disappeared. The cosmetic result was satisfactory (Figs. 1, B and 2, B), and the occlusion 
was greatly improved (Fig. 3, B). Mastication and general function of the mandible were 
satisfactory. Pain at the temporomandibular joint, earaches, and general malaise disap, eared 
completely. 


*Oral Surgeon Attending, San Juan City Hospital; Assistant Clinical Professor, Depart- 
ment of Surgery, University of Puerto Rico School of Medicine. 
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Fig. 3. 


The asymmetry, intolerable pain, and reduction of functional capacity 
of the mandible due to condylar hyperplasia make surgical correction impera- 
tive in eases of the type just described. I have found that condylectomy as 
performed in this patient gives the best results, cosmetically and functionally. 


A. B. 
% 
& 
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LIPOMA IN THE FLOOR OF THE MOUTH 


Report of a Case 


Harris Blake, D.D.S.,* and Fred 8. Blake, D.D.S.,** Paterson, N. J. 


bp lipoma is a tumor consisting of adult fat cells grouped into lobules by 
vascular fibrous connective tissue septa. It is slow growing and benign, 
but it may reach a large size. In the oral cavity the tumor forms from fat cells in 
the buccal space, the tongue, the floor of the mouth, the pharynx, and the 
parotid glands. The lesion is usually solitary, but examples of multiple lesions 
are not uncommon. Many fatty tumors contain fibrous connective tissue in 
excess of that needed for the supporting stroma, and these are termed 


“fibrolipomas.” 

Lipoma in the floor of the mouth is exceedingly rare. The usual swelling 
in this area is due to the retention cyst (ranula), and a differential diagnosis 
should be made. 


CASE REPORT 


A 50-year-old white woman was referred on Feb. 16, 1955, for examination and treat- 
ment of a swelling in the floor of the mouth under the tongue. The patient stated that the 
lesion had first appeared six months previously; it had increased in size during the first 
month but had not grown since. However, she had not sought treatment until the present 
time. 

The patient was a well-developed woman in no distress. Extraoral examination showed 
the tissues to be normal in appearance and texture. There was no pain on pressure, and 
there were no palpable lymph nodes. Intraoral examination revealed a prominent swelling 
in the anterior part of the floor of the mouth under the tongue on the right side (Fig. 1). 
The mucosa overlying the swelling was shiny, smooth, and translucent in appearance. It was 
soft and slightly compressible, nontender, and noninflammatory. The remaining oral mucous 
membranes were normal in appearance. Oral hygiene was good. 

Roentgenographic examination showed no evidence of salivary calculi. The family 
history and past medical history were of no apparent significance. 

Operation—On Feb. 21, 1955, the following operation was performed: Under local 
anesthesia, an incision 1.5 cm. in length was made through the tissue overlying the lesion. 
The mucosa was divided, exposing a yellowish tumor mass. This was dissected free and 


removed. The mucous membrane was closed with four interrupted 000 silk sutures, and 
the specimen was sent for histopathologic examination. 


*Attending Oral Surgeon, Barnert Memorial Hospital. 
**Associate Attending Oral Surgeon, Barnert Memorial Hospital; Instructor in Oral 
Surgery, Albert Einstein College of Medicine. 
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Pathologist’s Report—Margit Freund, M.D., of the New York Institute of Clinical 
Oral Pathology examined the specimen and repo~ted as follows: 


Gross: A soft, elastic, buff mass received in fixative measures 17 by 15 by 
13 mm. On section, the cut surface is yellowish in color. 


Microscopic: Section shows lobules of mature fat tissue without any evi- 
dent capsule. A minimal amount of connective tissue separates the fat lobules. 


The capillaries are engorged (Fig. 2). 


Diagnosis: Fibrolipoma. 


Course.—The patient was givey sedation for pain and instructed to keep the area 
She returned the following day with slight swelling but 
The sutures were removed on the fourth postoperative 


clean with saline irrigations. 
no unusual pain or discomfort. 
day, and recovery continued uneventfully. 


COMMENT 


A tumor which is very rarely found in the floor of the mouth has been 
described. The usual translucent swelling in this area is caused by a retention 
cyst (ranula). In this case, once the initial incision had been made, it was 
evident that we were dealing with a neoplasm rather than a cystic lesion. 
These tumors can be removed without danger of recurrence, although 
‘are should be taken that the entire lesion is removed. The lipomas very 
rarely, if ever, undergo malignant transformation. 
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PERIODONTICS 


ROOT SURFACE RESORPTION OF PERIODONTALLY 
DISEASED TEETH 


B. L. C. Harvey, B.D.S.(Syd.), and H, A. Zander, M.S., D.D.S., 
Rochester, N. Y. 


oor resorption has been described by many investigators. A review of the 
literature on this subject can be found in the publications of Henry and 
Weinmann! and Steadman.? Henry and Weinmann examined 261 teeth under 
the microscope and found that 236 of these, or 90.5 per cent, showed some 
resorption. They further noted the types of resorption, their anatomic loca- 
tion, and the average number of resorption areas for each tooth. Root surface 
resorption and repair have also been described in relation to orthodontic treat- 


ment and trauma.*° There are a number of references with regard to root 
surface resorption of periodontally diseased teeth,** and in these cases it 
has been related to an inflammatory process in the periodontal membrane. 
CGottlieb’® felt that, in addition to inflammation, the root surface itself may 
give rise to resorptive processes. Henry and Weinmann also found that in- 
flammation, per se, did not cause root resorption. The greatest number of 
resorptions, 76.8 per cent, occurred at or near the apex where no inflammatory 
changes could be seen and not at the gingival margin where inflammation 
and pockets were commonly seen. 

With the possible exception of the work by Hiirzeler and Zander, there 
are no data available which compare on a large number of teeth the incidence 
of root surface resorption on periodontally diseased teeth with that on teeth 
that are periodontally healthy. Hiirzeler and Zander studied cementum thick- 
ness of healthy teeth and of periodontally diseased teeth and came to the 
conelusion that teeth with healthy periodontal tissues have a much higher 
rate of cementum apposition with age than teeth surrounded by diseased 
periodontal tissues. Their study on cementum thickness did not just measure 
continuous cementum apposition if one takes into consideration the fact that 
cementum thickness could also be altered by the occurrence of cementum 
resorption. Because there seems to be no observation in their publications on 

From the Eastman Dental Dispensary, “Department of Periodontology. 
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whether or not cementum resorption occurred, we undertook to study the 
areas of resorption on the same material that was used by Zander and his 
associates for measuring cementum thickness. 


MATERIALS AND METHODS 


For the determination of cementum resorption we studied microscopically 
299 teeth which comprised three different groups: Group I, teeth with a 
healthy periodontium; Group II, teeth which had deep pockets around them 
before extraction; and Group III, a group of teeth from India, These teeth 
were divided into four age groups: 21 to 30, 31 to 40, 41 to 50, and over 50. 
All the teeth were single-rooted. They were fixed in formalin, decalcified, 
embedded in eelloidin, sectioned serially from the apex to the cementoenamel 
junction, and stained with hematoxylin and eosin. 

We studied every twentieth section, starting with the tenth section from 
the apex and ending with the first section that showed the cementoenamel 
junction. Using this method, we did not investigate the entire root surface 
but obtained a representative sample of each tooth. Drawings were made of 
each of the sections at a magnification of 25X under a projector microscope. 
The circumference of each section was measured, as was the length of the 
resorbed areas in each section. The large areas were measured on the draw- 
ings by a map measurer after “the diagnosis had been made in the micro- 
scope,” and the small areas were measured directly by an optical measuring 
device in the microscope. The total length of resorbed circumference for each 
tooth investigated was expressed as a percentage of its total circumference, 
and the resorbed areas in all sections for each group were counted and ex- 
pressed as an average number per tooth. 


TABLE I. Root RESORPTION 


GROUP II 


GROUP I PERIODONTALLY GROUP III 

HEALTHY TEETH DISEASED TEETH TEETH FROM INDIA 

Age group 21-30 31-40 41-50 Over50 21-30 31-40 41-50 Over50 21-30 31-40 41-50 Over 50 
Number of teeth 18 27 36 37 10 13 21 37 18 27 37 


Average number of 


resorbed areas 12. 


14 14 2.0 3.5 16 3.1 4.0 6.0 5.0 3.7 5.4 


Percentage of cir- 
eumference re- 
sorbed 


RESULTS 


It was found that 80 per cent of the healthy teeth (Group I) studied 
showed resorption. Resorption was seen in 91 per cent of the periodontally 
diseased teeth (Group IT) and in 97.5 per cent of the teeth from India (Group 
III). More meaningful are the figures which are assembled in Table I. There 
one can see the average number of resorption areas per tooth for each group 
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and the percentage of the root circumference on the sections studied that was 
resorbed. It is quite obvious that in both the periodontally diseased group 
and the group of teeth from India a significantly larger amount of the cireum- 
ference was resorbed than in the healthy group. 


Fig. 1—Cementum fractured at the a junction and lying in the periodontal 
tissue. 


Fig. 2.—Cementum change similar to that shown in Fig. 1 but with fracture within the 
cementum. 

In addition to cementum resorption, the periodontally diseased group and, 
to an even greater extent, the group of teeth from India show other cementum 
changes. These changes are illustrated in Figs. 1 and 2. Fig. 1 shows a piece 
of cementum fractured at the cementodentinal junction and lying in the 
periodontal tissue. This occurrence is considered by many investigators to 
be due to acute occlusal trauma.’*"* A cementum change similar to that in 
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Fig. 1, but with a fracture that had occurred within the cementum, can be 
seen in Fig. 2. For the purpose of this study, the areas illustrated in Figs. 
1 and 2 were not counted as areas of resorption since we felt that they were 
probably cementum tears or defects. Nor was the type of cementum loss due 
to erosion or abrasion counted. 


DISCUSSION 


Had areas such as those demonstrating these three types of root surface 
alteration been counted, the difference between the group of healthy teeth 
and the other two groups would be still greater than that shown in Table I. 
Moreover, these three types of root surface alteration are probably responsible 
for the findings reported by Hiirzeler and Zander™ and Miller and Zander” 
of differences in cementum thickness between healthy teeth, periodontally 
diseased teeth, and teeth from India. 

It would be interesting to speculate whether the amount of root resorption 
found in this study on teeth from India (five times that of healthy teeth) 
was due to the common occurrence of periodontal disease in that country. 
That is the most likely explanation, since periodontally diseased teeth in the 
United States showed about three times the amount of resorption shown by 
the healthy teeth. 

In this study most of the resorption areas were located in the apical third 
of the teeth studied. This finding agrees with Henry and Weinmann!’ and 
indicates that resorption on periodontally diseased teeth and teeth from India 
cannot be blamed solely on inflammation. 

This study emphasizes the need for further investigation of the cementum, 
such as a study of possible qualitative differences between cementum on 
healthy teeth and that found on the teeth of the two other groups studied. 
Gottlieb’s hypothesis that periodontal disease may be a disease of the ee- 
mentum still remains to be proved. 


SUMMARY 


Investigation of resorption areas on the roots of three groups of teeth— 
118 healthy, 81 periodontally diseased, and 100 teeth from India—showed 
three times more root surface resorption on periodontally diseased teeth and 
five times more on teeth from India than on healthy teeth. Other types of 
cementum changes or loss were also noted. 
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ORAL MEDICINE 


TREATMENT OF DESQUAMATIVE GINGIVITIS 


Report of a Case 


Thomas A. Armao, D.D.S., Brooklyn, N. Y. 


WHITE Italian married woman, 44 years of age, complained of a burning 
A sensation and bleeding from a blistering ulceration on the buccal mucosa. 
The lesion had persisted for two years with numerous acute flare-ups. 

Prior to treatment at this office, the patient had been treated with electro- 
surgery of the area, parenteral administration of hormones, vitamins, and 
antibiotics, none of which afforded her any appreciable relief. 

The present bullous ulceration was of three months’ duration. When the 
bulla ‘ruptured, it would discharge a serosanguineous fluid. At the time of 
examination the patient was under severe physical and emotional stress. 


Fig. 1—Area of desquamative gingivitis prior to treatment. 


Trauma resulting from the mastication of hot solid food would cause the area 
to bleed severely; this forced her to adopt a bland semiliquid diet which she 


ingested through a straw. 
Medical examination and laboratory work-up were noncontributory. 
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Personal History.—The patient was born in Italy of Italian parentage. 
She married at the age of 22. She has two sons, both of whom are in good health. 


Previous Medical History.—The patient reported that she never had ‘‘regu- 
lar periods.’’ She had been treated for ‘‘stomach trouble’’ for the past eleven 
years. Three years previously she was told by her physician that she was 
starting her ‘‘change of life.’’ 

Examination.—A lesion (Fig. 1) was seen to extend from the mesial aspect 


of the upper left central incisor to the distal aspect of the upper left cuspid 
pontie. In height it extended into the mucobucecal fold. The bullous area in 


Fig. 2.—Clinical appearance of the area six months after treatment. 


the center was covered by a thin, glistening membrane. The tissue was com- 
pletely devoid of stippling. The desquamative tissue was easily lifted from 
the mesial surface of the central incisor to the periphery of the lesion. There 
was a clear line of demarcation between normal and diseased tissue. The 
underlying bed of tissue had a bluish red color. Blood oozed profusely from 
the denuded area. 


Clinical diagnosis: Desquamative gingivitis. 
Treatment.—The patient was given the following prescription: 


Premarin liquid (conjugated estrogens), 2.0 ¢.c. 
Hydrocortone, 0.03 Gm. 

Terramycin (soluble tablet), 0.9 Gm. 

Oil of peppermint, 0.1 ¢.e. 

Aquaphor, q.s. 30.0 Gm. 

Sig.: Apply to area as directed. 


She was instructed to peel away the desquamative epithelium upon arising. 


The resulting bleeding was stopped with gauze pads and digital pressure. 
Warm water (110° F.) was held in the mouth for three minutes (the increased 
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temperature dilated the capillaries and aided the flow and absorption of the 
drug). With a rubber finger cot, she massaged a demonstrated amount of 
ointment into the denuded area three times daily. In addition to the local 
treatment, the patient was placed on 300 mg. of ascorbie acid daily. Within 
two months after initiation of treatment, the pathologie tissue appeared to 
be reverting to a normal character. The patient no longer complained of the 


burning sensation. 

During the third month the ointment (without the Terramycin) was ap- 
plied once daily. During the fourth month, the ointment was applied every 
third day and then discontinued. 

Six months later the area appeared clinically cured (Fig. 2). 
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ORAL ANATOMY AND PHYSIOLOGY 


VENOUS DRAINAGE OF THE MANDIBLE 


Lawrence Cohen, B.Ch.D., F.DS.R.CS. (Eng.), L.R.C.P., M.RCS., 
London, England 


Bibs venous drainage of the mandible has attracted little attention in the 
past. Zueckerkandl® says that the mandibular veins form a network around 
the inferior dental artery and drain into the pterygoid plexus. Buchanan‘ and 
Gray? state that there is only one inferior dental vein, while Cunningham! ob- 
serves that the venae comitantes of the inferior dental artery almost fill the 
mandibular foramen. No mention is made in the literature of the periosteal 
system of veins. 

Harrison and Gossman* injected roentgenopaque material into the ean- 
cellous bone of the extremities to demonstrate the venous drainage of the bones. 
Their observations were made on the cadavers of three men and three women 
forty-eight to seventy-two hours after death. They found that a suspension 
of barium sulfate (Mieropaque, Damaney & Co., Ltd.), when used for injec- 
tion, provided better contrast roentgenographically. These workers used a 
sternal puncture needle or a lumbar puncture needle ground so as to produce 
a symmetrically sharp point. This was pushed through the skin and tapped 
into the underlying bone with a hammer. It was noted that the trocar could 
he withdrawn quite easily, once it had perforated the compact bone and the 
needle had become embedded within the cancellous bone; until then, the trocar 
could not be withdrawn except forcibly. A syringe containing the roentgen- 
opaque medium was atiached to the needle and the injection was made. 

Harrison and Gossman made injections in a variety of situations, using 5 
to 10 ml. of roentgenopaque material. They noted that more could have been 
injected. The site of investigation was roentgenographed immediately after 
the injection, which never took more than forty-five seconds. 


MATERIALS AND METHODS 


I decided to employ the above technique to demonstrate the venous drainage 
of the mandible in cadavers. Six cadavers were used forty-eight hours after 
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death. The needle was inserted on the buccal aspect of the mandible pos- 
teriorly. An intraoral approach was employed in order to avoid wounding the 
facial skin. It was found that hammering the needle into the bone was difficult 
and caused the needle to bend. The most satisfactory injections were made 
with a modification of the Sahla needle. The trocar point of the needle was 
replaced by a hollow trephine. By means of hand pressure, a hole was made 
through the cortical bone into the underlying cancellous bone. The needle was 
withdrawn and the small piece of bone in the trephine was removed with a 
wire. The Sahla needle was then reinserted and connected to a 20 ml. Luer 
syringe containing Micropaque, and 5 ml. of the Micropaque was injected into 
the mandible. 

The site of the injection and the ascending ramus of the injected side were 
roentgenographed immediately after the injection. 


Fig. 1—Roentgenogram of the right side of the mandible of a cadaver injected with Micro- 
paque. Note needle in situ. (Three-eighths natural size.) 


OBSERVATIONS 


Fig. 1 shows a network of vessels in the bone and soft tissues filled with 
Micropaque. As the injection was made directly into the bone, most of the 
visible vessels must be within the bone. Some of the vessels converge and pass 
into the facial veins. The actual filling of the latter was proved by dissection. 
The anterior and posterior facial veins and the external jugular vein were 
found to contain Micropaque. Because of the risk of damage to the facial skin, 
it was not possible to dissect medial to the ascending ramus and show the filling 
of the pterygoid venous plexus with Micropaque. On the roentgenogram, how- 
ever, it may be seen that in the region of the ascending ramus there is a net- 
work of vessels which we may reasonably assume is the pterygoid venous plexus. 
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Dissection of postmortem human material has revealed the presence of a 
number of inferior dental veins accompanying the artery of the same namé. 

Thus, the venous drainage of the mandible is upward to the pterygoid 
plexus via the inferior dental veins and downward to the facial and external 
jugular veins. The veins of the periosteum must have a large surface area to 
allow the rapid flow of injection material to pass into the facial veins, and they 
are probably responsible for the main venous drainage of the mandible. 


COMMENT 


The foregoing observations are of interest in considering the metastasis 
of malignant tumors of the oral cavity which involve the mandible and in 
understanding of the pathogenesis of osteomyelitis of the mandible. The prog- 
nosis of a squamous-cell carcinoma of the gingivae or the floor of the mouth is 
poor when the mandible is invaded. The tumor cells are rapidly conveyed via 
the dense venous network in the bone to the veins of the neck and become 
widely disseminated via the blood stream. 

A pyogenie infection of the mandible (for example, an acute apical abscess) 
may result in the formation of a large quantity. of pus. This bursts through the 
cortical bone and lifts the periosteum from the bone. Thus, there is an inter- 
ruption in the venous drainage via the periosteal veins. The increase of pres- 
sure within the bone will ultimately interfere with the arterial supply and re- 
sult in necrosis of bone. It is unlikely that the primary cause of osteomyelitis 
of the mandible is a thrombosis of the inferior dental artery. If thrombosis of 
the artery does occur, it is probably secondary to a blockage in the venous 


drainage. 


I should like to express my thanks to the Clinical Research Committee and the Director 
of the Bland Sutton Institute, Middlesex Hospital, for facilities granted in those departments. 
My thanks are also due Professor E. W. Walls, Mr. J. W. Schofield, and Mr. D. Greer Walker 


for their advice and encouragement in the preparation of this paper. 
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EXTRAORAL TECHNIQUES 


The Lateral Jaw 


Arthur IT, Wuehrmann, D.M.D.,* and Aaron A. Chilcoat,** Birmingham, Ala. 


INTRODUCTION 
HE general practitioner of dentistry is not prone to utilize extraoral roent- 
f Yesctacasacone procedures. Yet, an adequate diagnosis is often impossible 
without a knowledge of the bone architecture beyond the dimensions of the small 
intraoral film. Failure to examine the jaws properly is related to lack of con- 
viction concerning the necessity of such roentgenograms, lack of interpretive 
ability, technical inexperience, unavailability of film in the office as a conse- 
quence of infrequency of need, and lethargy. The purpose of this article is to 
establish a simple, practical technique fer exposing all areas of the mandible and 
maxilla, with the exception of the maxillary anterior segment. Large portions 
of the latter region can be seen most effectively by means of the ocelusal film 
and the customary intraoral technique which utilizes the rules of geometric 


isometry. 


TECHNICAL FACTORS 


Before we discuss film placement and angulation, it appears advisable that 
we state specifically the recommended technical factors. 

Film.—The 5 by 7 inch no-sereen type of film is preferable; intensifying 
screens tend to reduce definition and to produce excessive contrast. The 
emulsion speed of these films varies with manufacturers. The suggested film is 

*Professor of Dentistry and Associate Dean, University of Alabama School of Dentistry; 
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exposed using a cardboard film holder. Caution must be used to close the film 
holder properly; the large top flap must be closed first, then the sides and bottom 
(Fig. 1). If this order is reversed, light can leak in under the large top flap 
and expose that portion of the film not covered by the smaller flaps. 


Darkroom Processing.—The technique employed is identical to that used 
with intraoral films, except that a 5 by 7 inch film hanger is used and the film is 
immersed in all solutions 50 per cent longer than are the intraoral or sereen- 
sensitive films. Needless to say, exact and reproducible techniques must be used 
in processing. 
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Target-to-Film Distance.—An approximately 7 inch open cone, properly 
filtered and columnized' is used.* This results in a target-to-film distance of 
about 16 inches. The distance will vary slightly with x-ray machines and with 
the width of the patient’s face. 

Exposure Factors.—Most dental x-ray machines operate at 60 to 65 KVP 
and 10 Ma. Because of timer inadequacies and/or differences in the efficiency of 
the machines (even those of the same make and model), an exact exposure 
time cannot be stated. However, average exposures (Table I) can be recom- 
mended with the expectation that the operator will make the necessary alterations. 

The factors shown in Table I were used with Ansco non-screen film, a 16 
inch target-to-film distance, and 2.5 mm. of aluminum filtration. 


TABLE I 
KILOVOLT PEAK MILLIAMPERES (SECONDS ) (SECONDS ) 
60 10 1-34 2-34 
65 10 2-14 
90 10 ¥% 
90 15 


*All areas of mandible and maxilla except the mandibular midline. 
jMandibular midline (greater distance and tissue thickness necessitate increased exposure 
values). 


ANGULATION AND FILM PLACEMENT 


Shadow Casting.—As in any type of x-ray film technique, extraoral pro- 
cedures employ the principles of shadow casting. The intention is to cast the 
shadows of the desired structures onto the x-ray film and the shadows of the 
undesired structures somewhere other than onto the anatomy under study. The 
use of a human skull with a hinged mandible is invaluable when studying and 
planning extraoral views of the head. If one uses only one eye to view the object, 
this eye can represent the target of the x-ray machine (that is, the source of ra- 
diation), and the operator can visualize and anticipate the appearance of an 
x-ray film exposed using similar angulation. Fig. 2 demonstrates a view of the 
mandibular molar region of a mandible as seen through an ordinary 7 inch 
open-end dental x-ray cone fitted with a diaphragm having a 34 inch opening 
in the center. The eye (camera) was placed approximately 3 inches back of the 
diaphragm opening. 

It is pertinent to restate without further comment the five basic rules for 
shadow casting. If the reader does not understand the underlying reasoning, 
it is essential that he review these fundamentals, which may be found in most 
high school or college physics texts. The rules for roentgenographic shadow 
casting accuracy are as follows: 

1. The source of radiation should be as small as possible. 
2. The distance from the source to the object should be as long 
as practical. 


*A total inherent plus external filtration of 2.25 mm. of aluminum should be used, and 
the beam of radiation should be columnized through the use of a lead diaphragm so that a 
circle of exposure having a diameter of no more than 5 inches will be produced on the film. 
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3. The distance from the object to the film should be as short as 
possible. 
4. The object and the film should be parallel. 
5. The central ray should strike both the object and the film at 
right angles. 


‘‘ompromise of these rules is usually unavoidable in extraoral roentgenographic 
‘echniques, but every effort should be made to vary as little as possible from 
hese standards. 


Fig. 3—The mandible viewed from postero-anterior (A) and _ superior-inferior (B) 
aspects shows the angulation of rays when the mandibular molars are being exposed. The 
round dot locates the fixed point at the angle of the near mandible; the triangle shows the 
point anterior and superior to the area in question. The latter point is moved according to 
the area being examined. 

Angulation.—The lateral jaw technique is based on a constant procedure 
whereby the central ray is directed through two anatomic landmarks. One of 
the landmarks changes, depending on the area under surveillance, but the prin- 


ciples of the technique do not vary. The central ray is directed through a 
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point (the stationary landmark) just distal and inferior to the angle of the 
mandible nearest the x-ray source and through a second point on the side being 
examined (the movable point) which is just anterior and superior to the area 
in question (Fig. 3). In this manner, the near mandible (nearest to the x-ray 
souree) is cast above and anterior to the region under observation. The only 
other osseous structure which could be superimposed on the diagnostie area is 
the vertebral column. Such superimposition is minimized by extending the 
patient’. chin upward and forward and by avoiding any turning of the head; 
the he.d may be tipped to avoid interference of the x-ray cone with the shoulder 
on the near side, but it may not be turned. Fig. 4 shows the type of roentgeno- 
gram that is produced by this technique. Note that the cirele or dot is super- 
imposed on the triangle, and both are approximately centered in the exposure 
circle. A dried specimen has been used for these purposes, but equally satisfac- 
tory films ean be obtained in living subjects (Fig. 5). 


Fig. 4. 


Several examples will clarify the angulation procedures. If the area in 
question included the right mandibular molar teeth and associated bone, the 
central ray would be directed through a point just distal and inferior to the 
angle of the mandible on the left side and through a point just above the ocelu- 
sal surface of the mandibular right second premolar. If the mandibular mid- 
line and the teeth to the right of the midline were in question, the movable point 
would now be over the incisal edge of the left mandibular central incisor, and 
the fixed point would be inferior and distal to the left mandibular angle. The 
view of the midline taken from the right side (for the area to the left of the mid- 
line) would have as its fixed point a spot just distal and inferior to the right 
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Fig. 5.—Lateral jaw coverage with the technique described in this article. 
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Fig. 6.—The film is placed after the proper angulation has been determined. A, The 
film in the cardboard holder is held by the heel of the hand placed on the cardboard holder 
directly over the zygoma. Care is taken to have the exposure side of the holder touching the 
face. B, The film is held as nearly parallel with the long axis of the teeth as possible. It is 
parallel with the midsagittal plane of the head, except that it is also rotated about the face, 
so that (C) from a horizontal standpoint, it is perpendicular to the path of the central ray 
as it emerges from the cone. Care is taken in B to avoid exact perpendicularism of the ray 
and film, since this would unduly increase the distance between the object and the film; sim- 
ilarly, the film is not allowed to contact the tissues firmly over the mandible, since that would 
remove all semblance of perpendicularism between ray and film. 
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nandibular angle, with a movable point over the incisal edge of the right man- 
libular central incisor. Usually views of the midline include two exposures of 
the midline, one from each side of the face. Such films are then appropriately 
‘ut at the midline and pieced together (see lower section of Fig. 5). If the area 
in question were the maxillary right cuspid area, the fixed point would be distal 
and inferior to the left mandibular angle and the movable point would be over 
and just superior to the apex of the right maxillary lateral incisor. 


Film Placement.—Ideally, the film should be placed parallel to the struc- 
tures being observed and the central ray should be directed at right angles to 
both. Such a relationship of the central ray to the tooth would clearly super- 
impose the near side of the mandible on the side being examined. The pro- 
cedure deser?#bed above permits the minimum amount of compromise with regard 
to perpendicularism of the ray and object. 

The film is placed after the x-ray machine has been properly angulated. 
Care is taken to place the exposure side of the film holder against the skin. 
It is quite possible to place the film so that the ray strikes it at right angles. 
This necessitates holding the film away from the body of the mandible in a 
‘*tentlike’’ fashion, however, and unnecessarily increases the object-to-film dis- 
tance. Therefore, the film is placed parallel to the midsagittal plane and is 
then rotated around the face until the ray strikes the film at right angles in a 
horizontal plane; in the vertical plane the ray strikes the film at the smallest 
practical angle away from 90 degrees. The film is supported with the heel of the 
hand on the film holder approximately over the zyomatic bone and with the 
fingers resting comfortably on the side and top of the head. The center of 
the film is usually placed over the movable orientation point (Fig. 3, triangular 
area). The film should not be placed flat on the side of the jaw in a ‘‘reverse 
tentlike’’ fashion, for this will create image distortion and will be evidenced by 
an elliptical appearance of the exposed area. Overangulation will also result in 
an elliptical image; naturally, this also is to be avoided. Fig. 6 illustrates the 
principles of film placement in relation to previously determined angulation 


factors. 


SUMMARY 


A simple procedure for examining roentgenographically the entire mandible 
and the maxilla, with the exception of the midline area, has been explained. 
Several illustrations have been included for purposes of clarification. 
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ROENTGENO-QUESTIONS 


Can more contrast be obtained by developing dental x-ray films longer than 
three minutes? 


Yes. Longer developing will often produce more contrast in dental x-ray 
films. The instructions accompanying films purchased from many manufac- 
turers suggest exposure times based on a three-minute developing period at a 
given temperature. Actually, most dentists overexpose and underdevelop films. 
This not only exposes the patient to unnecessary radiation but does not bring 
out all the best diagnostic qualities of the film when it is developed. It is best 
to expose the film the optimum time suggested by the manufacturer and then 
develop it fully, so that the maximum diagnostic qualities are obtained. Often 
eight minutes of development will reveal a better image than five minutes. A 
properly timed exposure of a film will not result in the film’s being too dark 
if developed five minutes or even longer, and it usually has better diagnostic 
qualities. A film exposed to optimum amounts of radiation cannot easily be 
overdeveloped. Longer development (full development) will produce greater 
density (blacks or blacker blacks) which will enhanee film contrast. Equally 
important is the fact that an incompletely developed film does not show all the 
important detail that has been impressed into the emulsion. On an average, it 
takes about one and one-half minutes for the developer to get into the emulsion 
to work; hence, a three-minute developing time is essentially only one and one- 
half minutes of developing. 


How much faster are the fastest dental x-ray films than the intermediate-speed 
films? 

Dental x-ray films have no index rating of their film speed, as do photo- 
graphic film emulsions. Each manufacturer’s films are somewhat different. 
However, one manufacturer’s fastest film is more than four times as sensitive 
as the intermediate-speed film and about twelve times faster than the slowest 
film. Using the fastest film practically possible is the easiest and one of the 
most effective ways of reducing radiation to the patient, preventing moved 
films, and showing more detail. 


The American Academy of Oral Roentgenology solicits from the readers of ORAL 
SURGERY, ORAL MEDICINE AND ORAL PATHOLOGY any questions which deal with technical or 
interpretive aspects of oral roentgenology. These questions should be sent directly to the 
editor of this section, Dr. Arthur H. Wuehrmann, School of Dentistry, University of Alabama 
Medical Center, Birmingham, Alabama; the editor will distribute them for reply to a suitable 
group within the Academy. Questions, with the answers, will be published at as early a date 
as possible in ‘‘Roentgeno-Questions.’’ Questions, especially those of an interpretive nature, 
should ordinarily be accompanied by good-quality roentgenograms and a pertinent history. 
The names of the questioner and the respondent will not be published, 
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PATHOLOGY 


°RIMARY HEMANGIOSARCOMA OF THE JAW 


Vatrick D. Toto, D.D.S., M.S., and John Lavieri, D.D.S., Chicago, Ill. 


HE hemangiosareoma is synonymous with hemangioendothelioma and endo- 
‘Tee and it is closely related to Kaposi’s sarcoma. The hemangio- 
endothelioma and Kaposi’s sarcoma are considered locally malignant tumors. 
llistogenetically, the hemangiosareoma includes the endcthelial cells and its 
supporting connective tissue. In Kaposi’s sarcoma there is found a great com- 
ponent of malignant fibroblasts with the endothelial cells, but in the hemangio- 
endothelioma or endothelioma the malignant component is restricted to the 
endothelial cells alone. Unfortunately, the term ‘‘hemangioendothelioma’’ is 
also used in dealing with a nonmalignant variety of tumor. It can be understood 
that a tumor composed of immature vascular channels and aggregates of endo- 
thelial cells not forming any lumen should be called a hemangioendothelioma. 
However, sinee it proliferates and invades the adjacent connective tissue, it 
may be considered locally malignant. Also, when there are the cytologic 
criteria of numerous and typical mitotic figures, hyperchromatism, and plo- 
morphism, it is considered a sarcoma. 

The very nature of the hemangiosareoma suggests metastasis by the hema- 
togenous route. The cells lining the vascular channels may be several layers 
thick, and they may simply become detached and enter the circulating blood 
and become malignant emboli. 

In the oral cavity the lesion appears as a small or large, rapidly growing 
tumor which has a reddish pink color, a soft to firm consistency, and a nodular 
surface. Uleeration with a fibrinopurulent exudate is usually found on the sur- 
face. It may closely resemble the gingival granulomatous hyperplasia seen in 
cases of pregnancy gingivitis and pyogenic granuloma. 

The oceurrence of hemangiosarcoma is rare. It has been reported in 
infants and young adults.'* Kaposi’s sareoma is most frequently found in 
the subeutaneous tissue of the extremities, and rarely, it may occur in the oral 
cavity. The hemangioendothelioma is most frequently found in the skin at 
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birth or shortly afterward. In the viscera, it has been found most frequently; 
in the brain, bones, liver, and spleen. Like the capillary and cavernous hemangi 
omas, it is considered to be a developmental disturbance. 

The roentgenographic appearance of bone affected by the hemangiosarcom: 
is characterized by the widening of the marrow spaces. When the teeth ar 
affected, a widening of the periodontal space is noted. In the bone it appears a 
first as irregular diffuse roentgenolucencies. Later there are exhibited wid 
radiolucent bands of marrow spaces separated by roentgenopaque lines of bon: 
trabeculae. The periodontal space becomes grossly widened, and, clinically 
affected teeth are loose. 


Fig. 1—Note horizontal roentgenolucent marrow spaces extended between the widened perio- 
dontal spaces, 

The histologic picture is one of dense cellularity. There are many vascular 
spaces of different diameters. Also, there are aggregates of endothelial cells 
arranged in rows and irregularly located between the vascular spaces. The 
use of silver stain, however, shows that the endothelial cell aggregates are always 
enclosed within a well-developed reticulum. Red blood cells and blood pigment 
are found diffusely distributed within the tumor mass. The endothelial cells 
lining some blood vessels appear several layers thick, and they demonstrate 
hyperchromatism of the nucleus and basophilia of the cytoplasm. Frequent 
mitotic figures and pleomorphism are seen also. 
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SE REPORT 


A 15-year-old girl reported to a dentist, complaining of a loose and painful lower 
ht second premolar. The tooth was removed. A week later, the adjacent first molar and 
st premolar became loose, and a red, firm irregular granulomatous mass, measuring 1 em. 
diameter, was seen protruding from the operative site. The patient was referred to an 
1 surgeon, who hospitalized her and secured roentgenograms. At once it was noted that 

periodontal ligament space was abnormally widened about the roots of the lower left 
st permanent molar, first premolar, and canine. Close examination of the trabecular 
tern showed a peculiar horizontal widening of the marrow spaces creating roentgeno- 
‘ent lines. This was most evident in the lower first premolar area (Fig. 1). Such 
dened lines ended in the grossly widened periodontal space. 

At this time the loose tooth (the lower left central incisor, canine, first premolar, and 
st molar) and the red, granular, irregular mass of tissue growing from the site of the 
evious operation were removed and submitted for pathologic examination. The post- 
perative roentgenogram showed grossly widened alveolar spaces with roentgenolucency ex- 

iending to the second molar (Fig. 2). 


Fig. 2.—Note diffuse roentgenolucency of the widened roentgenolucent alveolar spaces. 


The specimen submitted for examination consisted of several irregular, firm, brown-gray 
masses of tissue, the largest measuring about 1 em. in diameter. The surface was covered 
by stratified squamous epithelium showing an inflammatory hyperplasia and intraepithelial 
infiltration by polymorphonuclear leukocytes. An ulceration of the surface was covered by 
a fibrinopurulent exudate. The main mass consisted of many vascular channels, some of 
sinusoidal character. Aggregates of endothelial cells forming no apparent structure were 
found between the vascular channels. Such cells demonstrated hyperchromatic nuclei and 
basophilic cytoplasm, frequent mitotic figures, and pleomorphism. Where a narrow lumen 
was discernible within a group of endothelial cells, several layers of endothelial cells lying 
in close proximity were observed. Detached tumor cells were found in this lumen of the 
vascular channels (Fig. 3). The use of silver stain demonstrated that such masses of 
endothelial cells actually were contained within a well-developed reticulum (Fig. 4). 
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Fig. 3.—Note a malignant cell in the lumen of the capillary. Also, the cell density and hyper- 
chromatism are abnormal. 


Fig. 4.—A well-developed reticulum invests the hemangiosarcoma cells. 
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)MMENT 

This case demonstrates the urgeney of recognizing the malignant nature of 
‘al lesions characterized clinically by loose teeth and by diffuse roentgeno- 
ceney of the periodontium and alveolar bone, as seen in the roentgenogram. 
lso, the elinieal appearance of the reddish pink granulomatous mass may be 
adily eonfused with the benign inflammatory hyperplasias, such as the 
vogenie granuloma. The rare hemangiosareoma of the mandible, reported 
| this case was rapidly growing through the marrow spaces, causing loss of bone 
nd loosening of the teeth. The removal of one such loose tooth by a dentist 
sulted in the protrusion of a red, nodular, firm mass of malignant and granula- 
ion tissues from the socket. The patient died six weeks following removal of 


he teeth. 
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A CASE OF NEURILEMMOMA (SCHWANNOMA) 
OF THE TONGUE 


lan W. Cameron, L.D.S., B.D.S., F.DS.R.C.S., Bristol, England 


_Regaeger HISTORY.—The patient, a 25-year-old man who worked as a laborer, presented him 
self at Bristol Dental Hospital complaining of pain in the lower molar region. The 
lower left first and second molars were very carious and were extracted on the same day. 

A mass measuring approximately 0.5 em. in diameter, was noticed on the tip of the 
patient’s tongue (Figs. 1 and 2). He stated that it had been present for several years and 
that it had grown very slowly over this period. All he could add to this rather vague history 
was that it had never caused him any ineovenience or pain and that there had never been 


any related hemorrhage. 

The mass could be felt at the tip of the tongue, lying deep to the mucosa and attached 
to it. It extended backward and more deeply into the body of the tongue for some 1.0 to 
1.5 cm. It was not tender on palpation and felt fairly firm, although two of the persons who 
subsequently examined it were of the opinion that it might be cystic. There was no evidence 
of inflammation, and the part of its surface nearest the tip of the tongue had a whitish, 
almost hornified appearance and texture. There was no deviation of the tongue or limitation 
of its movements. Speech was not affected. 

A provisional diagnosis of simple tumor or inclusion cyst was made. 

The patient was referred to Mr. G. M. FitzGibbon, consultant plastic surgeon at 
Frenchay Hospital, and later Mr. R. K. Routledge, senior registrar, Plastic Unit, Frenchay 
Hospital, excised the tumor under local anesthesia. Healing was uneventful. 


On section, the tumor proved to be a neurilemmoma. 


Pathologic Report.—The excised wedge of tongue included a firm, flask-shaped mass, 
1.0 by 1.5 em. in cross section, situated immediately beneath the epithelium (Fig. 3). 

Histologically (Fig. 4), the tumor had the typical structure of a neurilemmoma, showing 
very well-marked palisading of the nuclei. Parts of the tumor showed considerable hyaline 
change, but there was no cystic degeneration. 


DISCUSSION 


a 


Neurilemmoma is in most instances a solitary tumor, although oceasionally 
it may be multiple. It may be associated with neurofibromatosis or with minor 
stigmata of that disease. The most common single site is in relation to the 
acoustic nerve within the skull. Peripherally, the tumor is usually found in 
relation to the main nerves on the flexor surfaces of the limbs, in the hand, neck, 
face, scalp, tongue, and stomach. According to Willis’ figures, the tumor 
is slightly more common in the female. There is no significant variation of 
incidence with age. 


From the University of Bristol Dental School. 
1464 


ome 12 NEURILEMMOMA OF TONGUE 1465 

Stones™ states that neurilemmoma of the oral cavity is of extremely rare 
currence. Stout’? agrees but points out that the tongue is not an unusual 
‘ce. Similar tumors of the tongue have been described by Willis,’* Caponetto,’ 


Fig. 2. 


Ciantini,? Guillot and Moulonguet,* Malan,* Borchardt,' and Kaiserling® and 
in other parts of the oral cavity by Thoma,’* Zilkens,'* Schroff,’® Stout,'* 
and Willis. 

The tumor has been given a anthinels of names. It is now generally 
agreed that it does not arise from nerve cells or from their axon cylinders, so 


Fig. 1. 
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Fig. 3.—Section of tumor. (Magnification, «9.5; reduced %¥%.) 


Fig. 4.—Section of tumor stained with 7s blue trichrome. (Magnification, «100; re- 
uce 
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at, as Willis'® remarks, the term ‘‘neurinoma’’ is clearly inappropriate. 
asson® and Stout’? named it ‘‘schwannoma’’ or ‘‘ncurilemmoma,’’ believing 
iat it arises from the schwann cells of the neurilemmal sheath, whereas Mallory’ 
id Penfield? preferred the name ‘‘perineurial fibroblastoma,’’ indicating an 
igin from the fibroblasts of the perineurium. The controversy over the pre- 
se origin of the tumor is not yet resolved. 

The differential diagnosis includes a number of well-defined nodules which 
ay oceur in the tongue, among which might be mentioned lipoma, fibroma, 
\vxoma, mucous eyst, inclusion cyst, and organized hematoma. Clinical differ- 
ntiation may be impossible, and a final diagnosis rests upon histologie evidence. 
‘he tumor might produce a degree of macroglossia to be differentiated from 
mnditions such as lymphangioma and hemangioma. 

Treatment is by local excision. The tumors are characteristically well cir- 
cumseribed, and the development of malignant change is exceedingly unlikely; 
indeed, most authorities deny that it occurs. 

The tumor deseribed here must presumably have arisen in relation to 
peripheral filaments of the lingual or hypoglossal nerve. In this ease it was 
solitary, and there was no evidence of any associated stigmata of neurofi- 


bromatosis. 


I wish to express my gratitude to Dr. R. J. Sandry of the Pathology Department, 
Frenchay Hospital, for providing the histologic material and for his interest and help in the 
writing of this paper, and to Dr. A. Mayr-Harting of the Department of Preventive Medicine, 
University of Bristol, for her help with the German texts. My thanks are also due Mr. G. M. 
FitzGibbon and Mr. J. W. E. Snawdon for permission to publish this case, Mr. B. G. H. 
Levers for the photomicrographs, and Mr. F, A. Godman of the University of Bristol Medical 
Photographic Department for the clinical photographs. 
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THE ORAL MANIFESTATION OF KERATOSIS FOLLICULARIS 


Robert J. Gorlin, D.D.S., M.S., and Anand P. Chaudhry, B.D.S., M.S., Ph.D., 
Minneapolis, Minn. 


ARIER-WHITE’S disease, or keratosis follicularis, is a skin disorder that fre- 

quently manifests oral lesions. The degree of frequency with which both 
dermal and mucosal surfaces are involved appears to be one of conjecture, for 
no study has been made of this problem. Because we have noted oral involve- 
ment in several patients having extensive skin involvement, a short report was 
deemed worthwhile in order to bring this entity to the attention of the dental 
publie. 


Fig. 1.—Keratosis follicularis. Photograph of skin o? cervical area shows numerous 
papules, some of which are crusting. The papules are firm and singly arranged. Although 
initially erythematous, they characteristically ulcerate and become verrucous. 


Clinically, the lesions may be present in two or more members of the same 
family, being inherited as an irregular dominant. They are manifest on the 
skin as small firm papules, singly arranged. They are of a reddish color when 
they first appear, but they characteristically crust, ulcerate, coalesce, and be- 
come verrucous and foul-smelling. They commonly present about the forehead 
and neck and over the shoulders (Fig. 1). The oral mucosa is probably more 
commonly involved than has been supposed. Other mucosal surfaces may be 
sites of the disease, for cases involving the vulva, pharynx, and larynx have 
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en reported. Reenstierna,' in 1917, first reported oral manifestations. Other 
ses have been reported by Briinauer,? Frost,’ and Harris and White.* Harris 
1d White, however, reported ‘‘hypertrophie changes in the gums’’ in the case 
hich they cited, but no biopsy was taken. In our opinion, it is highly dubious 
hether this change represents a facet of the disease. 


Fig. 2.—Keratosis follicularis. This section was obtained from the 


area was ordinarily covered by a ful denture. 
Corps ronds and lacunae are evident. 


hard palate. The 
Photomicrograph reveals suprabasilar vesicle. 


Fig. 3.—Keratosis follicularis. Higher-power ‘photomicrograph of suprabasilar area demon- 
strates epithelial cells lining lacunae and “grains” within lumina. 
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Microscopically, keratosis follicularis is something of a misnomer. In nm 
way are the changes restricted to the follicles, as is self-evident from mucosa! 
involvement. Even on the skin this is by no means true. There are marked 
hyperkeratosis, papillomatosis, and acanthosis. However, the most characteristic 
or diagnostic features are the peculiar benign dyskeratosis and the lacuna 
formation. 

The benign dyskeratosis is characterized by the presence of unusual cells— 
corps ronds and grains. Corps ronds are larger than normal squamous cells; 
they have round, homogeneous, basophilic nuclei and dark eosinophilie eyto- 
plasm with a well-defined cell membrane. They are commonly seen in the upper 
stratum spinosum and stratum granulosum. The grains are small, elongated, 
parakeratotie cells seen in the stratum corneum. Both corps ronds and grains 
represent unusual partially keratinized cells, and both are also found in the 
lacunae or splitlike intraepidermal vesicles which are present directly above 
the basal layer (Figs. 2 and 3). 

On the oral mucosa the disease is manifest by minute, whitish papules 
which feel rough to the palpating finger. Microscopically, the picture is vir- 
tually identical to that observed on the skin, except for the hyperkeratotic 
changes which are either mild or absent. Most commonly the gingiva, hard 
palate, and soft palate are involved. The lips and buccal mucosa have been 
spared in all cases seen by us. 

Therapy is usually in the form of vitamin A.° Variable results have been 


obtained. 
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REGENERATION OF THE PERIODONTIUM AFTER ENDODONTIC 
THERAPY AND FLAP OPERATION 


William H. Hiatt, A.B., D.D.S., Denver, Colo. 


EGENERATION of the periapical periodontium after endodontic therapy is 
R well known. Regeneration is known to take place after conservative as well 
as surgical procedures, such as apicoectomy or periapical curettage. 

In periodontal disease the formation of deep pockets occurs, beginning at 
the gingival margin and extending in an apical direction. In periodontal 
therapy such deep pockets may be eliminated by surgical means or by reattach- 
ment procedures. These methods have been studied and reported repeatedly. 
The healing of such defects of the periodontium is well known. 

The present report deals with regeneration of the lateral aspect of the 
periodontium. In periapical disease a deep periodontal pocket might develop 
by an inflammatory process starting at the apex of a tooth, extending to the 
marginal area of the periodontium, and completely destroying the periodontal 
attachmeni. Bone, periodontal ligament, and gingival attachment are destroyed 
by such a process, leading to the formation of a deep pocket. Such a pocket 
is continuous from the periapical area to the oral cavity, opening into the 
gingival crevice. Thus, drainage of the periapical area has been achieved via a 
fistulous opening into the marginal periodontium. 


MATERIALS AND METHODS 


During the past three years, twenty cases of this type have been treated and 
followed for a minimum of one year. A favorable response was obtained in each 
case. Other eases were treated but could not be observed long enough for 
a final conelusion to be drawn. The ages of the patients ranged from 8 years 
to 72 years. Although the duration of these lesions could not be determined, 
some patients had complained of periodic swelling and drainage in the involved 
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area for more than one year. Clinical examination revealed the communication 
of the periapical with the marginal periodontium. 

A typical case is that of a 16-year-old boy. The original diagnosis was 
made by an orthodontist. It can be assumed that necrosis of the pulp occurred 
in the mandibular right central incisor as a result of the deep carious lesions in 
the tooth. No traumatic history could be obtained, and there were no subjective 

Symptoms. 

Figs. 1 and 2 show an explorer at the gingival margin and after advancing 

to the periapical region. 


Fig. 2. 


“ tae 1.—Probe at the marginal gingiva of a mandibular central incisor in a 16-year-old 
patien 
Fig. 2.—Insertion of probe to the apical region. 


This case was treated by opening into the pulp chamber, widening the root 
canal with files, and irrigation with a sodium hypochlorite solution. The root 
canal was filled with a zine oxide-eugenol paste and a gutta-percha point. A 
mucoperiosteal flap was retracted from the gingival margin by means of a 
vertical incision at either end of the flap (Fig. 3) ; thus, access to the periapical 
area was obtained. The periapical tissues as well as the lateral tissues were 
curetted, the pocket side of the flap was scraped with a curette, and the root 


Fig. 1. 
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urfaece was planed thoroughly. The flap was replaced and sutured inter- 
roximally as well as at the site of the vertical incisions.* 

One 25 mg. tablet of promethazine hydrochloride was given one hour before 
irgery, and a second tablet was given on retiring the same night. Each patient 
eeeived 25 mg. cortisone acetate intramuscularly one hour before surgery.t 
\nalgesie medication was restricted to tablets containing acetylsalicylic acid, 
affeine, acetophenetidine, and codeine phosphate. 


Fig. 4. 


Fig. 3.—Retraction of mucoperiosteal flap from the gingival = ene showing complete 
loss of marginal and apical periodontium of the case shown in Fig. 1. 
Fig. 4.—Retraction of mucoperiosteal flap after one year, showing regeneration of mar- 
gaa bone. ‘ Approximately one-fourth of the labial aspect of the root is now covered with 
ne. 


After one year a mucoperiosteal flap was again retracted (Fig. 4), showing 
regeneration of bone at the lateral aspect of the root. Approximately one-fourth 
of the labial aspect of the root was now covered with bone. Since the soft 
tissue attachment to the tooth was in the coronal third of the root, additional 
curettement was performed on the root and the flap in an effort to induce 
more bone regeneration. 


*Previously, horizontal incisions resulted in severe recession at the gingival margin. 
tHiatt, William H.: Choice of Anti-inflammatory Agents in Root Resection, to be pub- 
lished in ORAL SuRG., ORAL Mep. & ORAL PATH. 
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The roentgenograms (Figs. 5 and 6) show this case at the time of operation 
and one year later. Considerable bone formation has taken place in the affected 
area. In the roentgenogram taken one year postoperatively the lamina dura is 
seen surrounding the root except at the apex, which appears to have resorbed 
slightly. The gutta-percha point, which formerly ended at the apical foramen 
(Fig. 5) now extends beyond the end of the root (Fig. 6). 


Fig. 5. Fig. 6. 


Fig. 5.—Roentgenogram following root canal filling of case shown in previous illustration 


at the time of surgery. 
Fig. 6.—Roentgenogram of previous case one year after operation. By comparing Figs. 
5 and 6, one can observe effects of resorption at the apex. 


A second ease is that of an 11-year-old boy. Necrosis of the pulp in the 
mandibular central and lateral incisors, as well as the mandibular canine re- 
sulted from a blow. Probing revealed evidence of a fistulous communication 
between the gingival margin and the apical area of the canine. The three teeth 
were treated at the same time according to the methods deseribed in the first 
ease. Retrection of the mucoperiosteal flap (Fig. 7) revealed complete loss of 
bone, periodontal ligament, and gingival attachment on the labial and mesial 
surfaces of the canine. Fig. 8 shows the suturing at the site of the vertical and 
interproximal incisions. Retraction of a mucoperiosteal flap after one year 
(Fig. 9) shows regeneration of bone at the lateral aspect of the root. Approxi- 
mately three-fourths of the labial aspect of the root is now covered with bone. 
Curettement was performed on the root and the flap in an effort to induce more 
bone regeneration. 
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Fig. 7. 


Fig. 8. 


Fig. 9. 


: Fig. 7.—Retraction of mucoperiosteal flap from the gingival margin revealed loss of mar- 
ginal and apical periodontium around mandibular right canine of an 11-year-old patient. The 
bone was intact around the central and lateral incisors, which were also treated. 

Fig. 8.—Suturing the flap in the case shown in Fig. 7. 

; Fig. 9.—Retraction of mucoperiosteal flap after one year showing reg neration of mar- 

ny bone. Approximately three-fourths of the labial aspect of the root is now covered with 
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The roentgenograms (Figs. 10 and 11) show this case at the time of opera- 
tion and one year later. Considerable bone regeneration can be observed. 


DISCUSSION 
In all twenty cases there was evidence of a firm gingival attachment at the 
end of six weeks. Some bone formation could be seen in three months, with 
roentgenographic evidence of nearly complete bone and lamina dura formation 


appearing in one year. 


Fig. 10. Fig. 11. 


Fie. aa 10.—Roentgenogram at the time of surgery, after root canal filling, in case shown in 
Fig. 11.—Roentgenogram one year after surgery, showing considerable bone regeneration. 
Some of these teeth were extremely mobile and had to be held firmly during 
the operative procedures to prevent accidental extraction. In no instance was 
an attempt made to immobilize a tooth by either temporary or permanent 
splinting, although there was no contraindication for splinting. All teeth were 
firm in six months. 

In some of the twenty cases reported here, no attempt was made to scrape 
the inside of the flap, as is usually done in reattachment operations to assure 
removal of all the pocket epithelium. The present cases represented rather 
acute episodes of pocket formation, and it was assumed that no epithelization 
had taken place. Even though some of these cases may have been of long 
standing, purlent discharge and/or granulation tissue may have inhibited 
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crowth of epithelium from the gingiva. This assumption was confirmed by the 
fact that the noneuretted cases healed as well as the curetted cases. The same 
ean be said about planing the exposed root surfaces. In most instances no hard 
caleareous deposits were found on the root surfaces, and only moderate root 
planing seemed to be indicated. 

. The favorable clinical response of the connective tissue in the organization 
of the blood elot, with subsequent regeneration of the periodontium may be 
seen in the roentgenograms taken one year after surgery and in the surfaces 
exposed by a flap. . 

Probing the gingival crevices after six weeks and again after one year 
revealed 2 to 4 mm. pockets, whereas at the time of operation the depth of the 
pockets was 10 to 16 mm. 

A search of the endodontic literature revealed no similar report dealing 


with this problem. 


SUMMARY 


Simultaneously, endodontic therapy and a flap operation were performed on 
twenty cases of destruction of the lateral periodontium arising from periapical 
lesions. In each ease there was a fistulous communication between the apex of 
the tooth and the gingival margin. All cases responded favorably to this 
therapy, showing regeneration of the periodontium by clinical evidence. The 
age differential of the patients did not alter the healing time. 
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FOREIGN BODY IN THE ALVEOLAR BONE 


Report of a Case 


Ian W. Cameron, L.D.S., B.DS., F.DS.R.C.S., Bristol, England 


CASE REPORT 


O* Nov. 1, 1956, a young woman, aged 18 years, was referred to Bristol Dental Hospital 
from the Bristol Eye Hospital. She was suffering from choroiditis of the right eye and 
had been referred for an opinion as to the possible presence of any dental foci of infection. 


There were no dental symptoms, and on clinical examination the patient was found to 
have a good, well-cared-for dentition. She had a partial denture replacing the upper left 
central incisor which she stated had been extracted some eighteen months previously. The 


mucosa in this region was quite normal. 

Roentgenographic examination revealed the presence of an opaque body, apparently 
in the alveolar bone, in the region of the missing upper left central incisor (Fig. 1). It 
was partly surrounded by a small, well-delineated, radiolucent area. From its shape and 
radiopacity, the foreign body was thought to be either a root filling or a crown post. The 
roentgenogram also revealed the almost complete obliteration of the pulp chamber and root 
canal of the upper left lateral incisor with calcific material. This tooth was not discolored. 


No response to hot or cold stimuli could be elicited from it. 


Fig. 1.—Roentgenogram of upper left central incisor region showing foreign body and 
surrounding radiolucent area. 

"~~, 2.—Roentgenogram of upper left central incisor region taken when patient was 16 
years old. 

Fig. 3.—Roentgenogram of upper left central incisor area immediately after the apicoec- 
tomy had been performed. 

Fig. 4.—Roentgenogram of upper left central incisor showing root canal filling forced 
beyond apex. 


The patient’s private practitioner was consulted and was able to provide a history of 
her previous treatment, together with a series of roentgenograms which made it possible to 
reconstruct the development of this unusual lesion. 


1478 


Fig. 1. Fig. 2. Fig. 3. Fig. 4. 
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History.—At the age of approximately 7 years the patient had been knocked down by 
bicycle, and the crown of the upper left central incisor had been fractured without exposure 
f the pulp. While there had been no symptoms, the tooth had slowly become discolored. 


‘ 


Fig. 5.-—-The specimen on removal. (Scale in millimeters.) 


Fig. 6.—A longitudinal ground section of the upper left lateral incisor. (Magnification x8; 
reduced 4.) 


When the practitioner first saw the patient (in June, 1954) she was 16 years old and this 
discoloration was noted. A roentgenogram (Fig. 2) taken at that time showed that there 
was a large area of apical rarefaction in relation to this tooth and that its apex was still 
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open. The formation of the root was incomplete, whereas the root of the upper right central 
incisor was fully formed. This roentgenogram also showed evidence of calcification within 
the pulp chamber and root canal of the upper left lateral incisor. 

In the light of this evidence, the patient’s dental surgeon decided to attempt root canal 
therapy followed by root canal filling and apicoectomy of the upper left central incisor. 
One month later he carried out this treatment, using a gutta-percha point and a zine oxide 
and oil of cloves paste as a root canal filling. The apicoectomy was performed three days 
after the insertion of the root canal filling, and the apical area was found to contain some 
fluid. <A cystlike lining was removed but was not subjected to histologic examination. Fig. 
3 shows the roentgenographic appearance at this time. Healing was uneventful and six 
months later, in March, 1955, the tooth was prepared to receive a post crown restoration. 
Four days after this preparation, however, the patient returned complaining of considerable 
pain in relation to this tooth. A roentgenogram (Fig. 4) showed that the fitting of the 
crown post had forced the gutta-percha point used as a root filling through the open apex. 


Fig. 7.—Higher-power view of pulpal area showing system of empty branching “tubes.” 


(Magnification, x40; reduced %po.) 


It was then decided that the left central incisor should be extracted. This procedure 
was carried out under general anesthesia five days later. Healing was uneventful, and a 
partial denture was fitted. 

From this history, it was thought that the opaque foreign body was the gutta-percha 
point used as a root canal filling, which had been forced through the apex and had now been 
retained following the extraction of the upper left central incisor. 
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Surgical exploration of the area under local anesthesia proved this to be correct. A 
fibroeystic follicle was removed within which was a gutta-percha point (Fig. 5). On histo- 
logie examination of the specimen, a stratified squamous epithelial lining was evident within . 
the fibrous sac. 

Because the roentgenogram showed a lack of continuity of the lamina dura around the 
apical region of the root of the upper left lateral incisor, this tooth was also removed. A 
ground section of this tooth (Fig. 6) showed the enamel to be normal with considerable incisal 
attrition, and the configuration of the primary dentine shows that the apex was wide open 
prior to the calcific changes in the pulpal tissues. This dentine shows numerous interglobular 
spaces. 
There is a marked deposition of tubular secondary dentine on the apical half of the 
pulpal surface extending beyond the original length of the primary dentine root. This 
dentine shows many interglobular spaces. There is a deposition of acellular and, in places, 
also of cellular cementum over the complete root surface. 


Fig. 8.—Higher-power view of termination of one of the “tubes” in the secondarv dentine, 
showing evidence of resorption and subsequent deposition of cementum-like tissue. (Magnifica- 
tion, X150; reduced %o.) 


The pulpal tissues have been replaced almost entirely by calcified repair tissue re- 
sembling primitive bone similar to that described by Fish.s This is permeated by a system 
of empty branching ‘‘tubes,’’ some of its peripheral elements running into the secondary 
dentine which shows evidence of resorption in the form of lacunae, both on its pulpal surface 
and in relation to the branching ‘‘tubes,’’ especially their terminations in its substance 


(Figs. 7 and 8). 
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DISCUSSION 


Foreign bodies in and about the jaws have been reported by a number of 
authors. Most of these foreign bodies have been in the soft tissues, and if we 
exclude serious traumatic injuries, such as gunshot wounds, the most frequent 
foreign bodies are probably small pieces of amalgam, broken hypodermic needles, 
and radiopaque solutions. Winter*® reports the presence of a gold inlay in the 
soft tissues in the lower buccal suleus and of an emery stone in the floor of the 
mouth. Archer! describes a fissure burr embedded in the soft tissues. 

Intrabony inclusion of foreign bodies seems to be comparatively rare. Again 
excluding cases due to severe trauma, the most common risks would appear to 
be those of filling materials falling into recent extraction sockets or cystie eavi- 
ties and of the overfilling of root canals with extension cf the root filling ma- 
terial beyond the apex. Castagnola and Orlay* report a number of cases in 
which root filling material was introduced into the maxillary antrum and one 
ease in which root filling material was foreed into the inferior dental canal, 
producing a temporary paresthesia. 

Jeffrey* and Lane® both report eystie cavities containing amalgam, and 
Archer’ shows roentgenograms of a cyst containing what appear to be several 
pieces of radiopaque filling material. Tratman’ reports a short length of silk 
thread associated with what appeared to be some oxyphosphate cement within 
a cyst cavity. Although several of these authors state or imply that the eyst 
formation is a result of the presence of foreign material, in none of these cases 
(nor in the present one) is it necessary to invoke such a mechanism, as it seems 
much more probable that a cyst was already present and that the material has 
found its way into the cavity. This is not to deny that irritation caused by the 
foreign material may be a contributory factor in the further growth of the 
lesion. 

The present case would seem to be a hitherto undescribed complication of 
the difficult and as yet unsatisfactorily solved problem of root filling in a tooth 
with an open apex. The fact that this lesion was completely symptomless and 
clinically undetectable illustrates the importance of a complete roentgenographic 
examination in the search for foci of infection and indicates that edentulous 
areas should be included in the roentgenographie survey. 

It is interesting to compare the reactions to traumatic injury of the upper 
left central and lateral incisors. It is impossible to discover whether the original 
trauma was more severe to the one than to the other, since neither root was 
complete at the time of the injury, although at this age one would expect the 
development of the central incisor root to be the more advanced of the two. 
In this case, however, the pulp of the central incisor did not survive, while that 
of the lateral incisor did. The histologic appearances seen in the lateral incisor 
are very similar to those which Rushton® has attributed to the late results of 
injury. It is very probable that the trauma temporarily interrupted the blood 
supply. When this was re-established, the younger, more apical parts of the 
pulp formed tubular dentine once again and completed the formation of the 
root. The older, more coronal parts, on the other hand, formed chiefly a more 
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rregular calcified matrix. The blood vessels have reserved themselves space 


n this ealeified matrix in the form of the branching ‘‘tubes.’’ It would appear 
hat at some later date there has been some resorption in relation to these areas. 


SUMMARY 


A ease in which a root canal filling was found in a eystie area, the root 
‘anal filling having been retained following the extraction of an upper central 
neisor with an open apex, has been reported. The lateral incisor showed eal- 
‘ifie changes in the pulp as a late result of the same trauma which had caused 
the death of the pulp of the central incisor. 


T should like to express my thanks to Mr. W. Scawin, L.D.S., of Patchway, Bristol, for 
providing me with the history and radiographs of his patient. I am also indebted to Professor 
M. A. Rushton for his advice on the histologic material and to Professors A. I. Darling and 
i. W. Bradford for their help in the preparation of this paper. I also wish to thank Mr. 
B. G. H. Levers for the photomicrographs and Mr. F. A. Godman of the University of 
Bristol Medical Photographic Department for the other illustrations. 
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STRUCTURAL CYTOLOGY OF THE HEALING WOUND 


I. The Fibroblast 


M. A. Hairstone, Ph.D., Lincoln, Neb. 


PRELIMINARY INTRODUCTION 


tes mechanism of wound healing has been studied at length. Adequate sum- 
maries of early investigations are given by Marchand*® and Arey,? and a 
more recent one is presented by Howes.”° These summaries include few papers 
on the intimate structure of the cellular elements which comprise the healing 
wound. It appears that further knowledge of these basic elements would afford 
a clearer understanding of their role in regenerative processes. 

The cells that can be identified in the healing wound are fibroblasts, lympho- 
cytes, histiocytes, plasma cells, neutrophilic leukocytes, and fat cells. The pres- 
ence of other leukocytes and erythrocytes may be incident to complication and . 
prolonged inflammation. Fibrils and other noncellular elements are associated 
also with wound repair. The microscopic structures of these cells and associated 
elements have been elaborated in fixed preparations, in tissue culture, and in vivo 
from mature and embryonic connective tissue. Their association with epi- 
thelization and fibroplasia has been recognized; however, little information has 
been offered to indicate a similarity of these cellular elements to their counter- 
parts from loose connective tissue. This article is the first of a series which 
will treat individually the cell types that comprise the healing wound. 


DENTAL EXTRACTION WOUNDS 


Healing of uncomplicated and complicated dental extraction wounds has 
been studied in rats,® 7° dogs,* ** sheep,?® and man.?” *® These studies 
reveal that the healing pattern of dental extraction wounds is like that of other 
wounds. The traumatic inflammatory or exudative phase is followed by the 
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iigration inward of mononuclear cells or fibroblasts and the formation of a 
icatrix. Internally, collagen fibers are deposited and cellular development and 
ifferentiation are continued. Healing in the alveolar socket is acecmpanied by 
ssifieation, first from the fundus of the socket and then medially between the 
uceal and lingual erests,”* so that the ultimate ‘‘fill’’ contains osseous as well 


s connective tissue elements. 


OURCE MATERIAL 


The source material for the present study was a twenty-four-day postex- 
‘raetion fibroplasia from a human alveolar socket (Fig. 1). The wound was 
-omplieated by the fact that a root fragment had not been removed when the 
‘ooth was extracted and, though repair proceeded, surgical removal of the frag- 
ment was deemed necessary. Histologic examination of the excised tissue re- 
vealed beth normally developing fibroplasia beneath a wet epithelization and a 
foreign body reaction in a restricted area of the fundal extension. The course 
of repair and of a progressive age development series was seen from the pe- 
riphery centrad. This afforded an opportunity to study in one specimen pro- 
eressive cellular age changes in normal and inflamed tissue. 


PROCEDURE 


The fibroplasia was fixed immediately in 2 per cent buffered osmium tetrox- 
ide*’ for three hours, rinsed, and dehydrated to absolute alechol. Select portions 
were removed and embedded in methacrylate.*® Sections of % » micron or less 
were examined with the RCA EMU-2 electron microscope and low-power elec- 
tron microscopy. The remainder of the fibroplasia was taken from absolute 
aleohol through benzene to paraffin embedding. Sections measuring 3 to 5 
mierons were taken; some were examined unstained with phase microscopic 
attachments, and others were bleached in 6 per cent hydrogen peroxide and 
stained eytologieally for regular light microscopy. 


THE FIBROBLAST 


INTRODUCTION 


The structure of the connective tissue fibroblast was elaborated early.*' 
Whether such a fibroblast is homologously analogous to the fibroblast of the 
healing wound is not known. It is elongated, flattened, and usually situated 
alongside bundles of fibers. The nucleus is large, oval, and flattened, with a 
delicate nuclear membrane and a small amount of finely divided chromatin.* 
Sometimes a small nucleolus is present. The cytoplasm is pale, almost homo- 
geneous, ordinarily without granules, and sometimes vacuolated.* The mito- 
chondria appear as slender rods which are scarce in the processes but more 
numerous near the nucleus and around the cytocentrum.*” **° The cytoplasm of 
the resting fibroblast rarely contains inclusions except for occasional small fat 
droplets.*? 

The fibroblast derives its name from the belief that it produces intercellular 
fibers. Proponents of. the intracellular fibrogenesis concepts believe the fibers 
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Fig. 1.—Photomicroscopic enlargement of the excised tooth extraction wound. The 
specimen was fixed in 2 per cent osmium tetroxide, bleached in 6 per cent hydrogen peroxide, 
and stained with methyl-green-pyronine. (Optics by Bausch & Lomb.) 

A, Cross section of the fibroplasia section near the fundal extension. (Magnification, x42; 
reduced 

B, Enlargement of same section showing the edge of the area of inflammation. (Mag- 
nification, reduced ¥4.) 

C, Further enlargement showing fibroblasts, mononuclear cells, and capillaries. (Magnifi- 
cation, x450; reduced 

D, The fibroblast body outline as depicted classically. (Magnification, 1000; reduced ¥%.) 
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| be formed intracellularly or upon the cell surface and extruded into the 
itercellular substance where they ‘‘grow.’’* *° It was even suggested 
iat mitochondria were the starting material for intercellular fibers.** The 
itercellular fibrogenesis school proposed that the fibers are formed from ele- 
ents present in the intercellular substance in response to fibrocytiec and other 
nzymes.’® 24 34 4° The studies of Wohlbach** and Porter*® appear to support 
his view. Sinee vitamin C deficieney inhibits the development of intercellular 
bers but not fibroblast growth,® 7 7 it would seem that there are factors within 
he ground substance which are essential to fibrogenesis. 

Carrel and Ebeling® have demonstrated in tissue cultures the production of 
oth fibroblasts and macrophages from monocytes. Similar findings with inter- 
nediate steps have been observed by Moen.** Ebert and Florey'’® demonstrated 
he transformation of migrated mononuclear blood cells into perivascular 
spindle cells; Robertson*® stated that fibroeytes arose from capillaries and histio- 
vytes. In essenee, their individual observations, which are mutually comple- 
mentary, are substantiated and extended by Allgower,' who postulated gen- 
erally that blood itself is basically responsible for wound repair in that the 
round cells are blood elements which under appropriate stimulation develop 
into fibroeytes. 

The fibroblast has been implicated as the primary element in wound re- 
pair.'? Attention has been called, however, to the role of capillary sprouting** *' 
and endothelial proliferation.** It has been implied that during inflammatory 
processes fibroblasts develop into granular leukocytes, but there is no evidence 
for this. There is evidence that they may develop into macrophages,** but this 
transformation is denied by most investigators. 


DESCRIPTION 


A developmental series of fibroblasts was seen. In order of development, 
they are referred to as prefibroblast, young fibroblast, intermediate fibroblast, 
and advaneed fibroblast. 

The advanced fibroblast had no homogeneously consistent form. It was 
elongated in longitudinal section or stellate in tangential or cross section (Fig. 
2). The plasmalemma was distinet, but it was frequently indented with b-cyto- 
membranes extending into the cytoplasm. Some of these membranes seemed to 
he continuous into the cytoplasm of adjoining cells where there existed syncytial 
connections (Fig. 5, A). It has been impossible to demonstrate a continuity 
of the b-eytomembranes with the associated collagen fibers. 

The nuclei of advanced cells were irregularly oval and flattened, and they 
extended in the direction in which the cell body was flattened and extended. 
Nuclei of intermediate cells were almost spherical. There was a pronounced 
irregularity of the nuclei of young fibroblasts from the area of inflammation. 
The severe constriction of some of these nuclei makes necessary a consideration 
of nuelear fragmentation. Chromatin was fine and homogeneously distributed 
within the nuclear membrane except in instances in which it appeared to be in 


mitotie organization (Fig. 2, C). 


we 
| 


0. S., O. M. & O. P 
HAIRSTONE December, 1959 


Fig. 2.—The fibroblast body. 

A, The advanced fibroblast body in longitudinal section. The immense nucleus and 
nucleoli are readily obvious. Within the cytoplasm are seen elongated mitochondria and cyto- 
plasmic membranes. (Magnification, «14,000; reduced 14.) 

B, The advanced fibroblast in cross section. A mitochondrion above and several mito- 
chondria below the nucleus show internal structure. Fine structure of mitochondria may be 
seen in Fig. 5, B. (Magnification, 27,000; reduced %.) 

C, The young fibroblast in cross section. Note irregularity of nucleus and syncytial 
connections with adjoining cells. Fiber bundle width, 1.2 microns. Fiber width, 57 A. (Mag- 


nification, <15,000; reduced 
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Fig. 3.—Comparison of an intermediate fibroblast with an endothelial cell. 

A, An intermediate fibroblast with extreme vacuolation resembling the b-cytomembrane 
system of Sjostrand. (Magnification, «19,000; reduced \%.) 

B, An endothelial cell lining a capillary. The lumen (ZL) of the capillary is seen in the 
upper left-hand corner Nuclear and cytoplasmic configuration is similar to that of the inter- 
mediate fibroblast. (Magnification, «18,000; reduced 

C, An intermediate fibroblast showing greater organization of the tubuli system and less 
ee nae The tubuli sometimes terminate as lacunae. (Magnification, 22,000; reduced 
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The nuclear membrane was double, with a less osmiophilic interspace. At- 
tention could be given to the possibility that the external nuclear membrane is 
actually the internal cytoplasmic membrane. Nucleoli were present, but they 
were not clearly apparent in all instances. 

Cytoplasm of advanced cells was diffuse and contained fat droplets, vesicles, 
and other osmiophilic components. All mitochondria had an internal structure 
(Fig. 5, C). Young cells from the granulation depth were intensely infiltrated 
with tubuli, the whole resembling generally the a-cytomembrane system of 
Sjostrand.*® 

Whereas in some areas there was a regularity in spacing of the restricting 
membranes, there were other areas in which the tubuli enlarged to form ir- 
regular lacunae. Mitochondria and other internal structures were not apparent 
in the eytoplasm of these cells due to the prolific penetration of the tubuli 
(Fig. 3). 

Collagen fibers were observed intereellularly in close contact with the fibro- 
blasts, but a study of their positional association did not establish an obvious 
relationship with the fibroblasts. 

A study of nuclear morphology revealed a possible route for development 
of fibroblasts. Mononuclear cells (prefibroblasts) with characteristic nuclei and 
a thin halo of cytoplasm were observed sometimes adjacent to other mononuclear 
cells with a larger halo. Some of these prefibroblasts and young fibroblasts 
showed intense vacuolization and infiltration by tubuli. After further develop- 
ment these young fibroblasts showed less vacuolization, and at maturity the cyto- 
plasm was evenly diffuse (Fig. 4). 


DISCUSSION 

Histologically, the healing pattern of the dental extraction wound is the 
same as that of other types of wounds except that osteogenic elements invade 
the alveolar socket in about six to ten days.’° The present fibroplasia was ex- 
cised in such a way that it did not include these elements. 

There appear to be differences in the developmental patterns between the 
connective tissue fibroblasts and the fibroblasts of the healing wound. Whereas 
the mature fibroblast of the healing wound resembles that of connective tissue, 
the young fibroblast of the healing wound appears to have no counterpart in 
normal connective tissue. This may be explained by the fact that the fibroblast 
of connective tissue is reproduced mitotically whereas the wound fibroblast is 
generated from an undifferentiated cell. Most apparent in the young fibroblast 
of the healing wound is the disposition of the cytoplasm and associated mem- 
branes enclosing tubuli within the cytosome. There is a marked resemblance 
of the whole to the b-cytomembrane systems of Sjostrand.‘® There are many 
instances, however, in which the tubuli-enclosing membranes are not paired 
equidistantly for their entire length but diverge to form irregular lacunae 
(Fig. 3, C). The entire system of membranes, tubuli, and lacunae presents a 
spongelike appearance generally; however, the b-membranes are not continuous 
as fibers. As there appears to be no logical reason for the creation of greater 
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Fig. 4.—Plate showing a route of fibrovlast development. 

A, Prefibroblast. Note mononuclear cells with lesser and greater halos of cytoplasm. 
The cell to the right shows indications of cy*oplasmic vacuolation. The immediate limits of 
the cell adjoin the surrounding clot. The yov 1g fibroblast may be seen in Fig. 1, C. (Mag- 


nification, 22,500; reduced \%.) 

B, Intermediate fibroblast. Cytoplasmic development has continued, and an _ increase 
in vacuolation is noted. (Magnification, x15.55u; reduced 4.) 

C, Advanced fibroblast. The advanced fibroblast shows a more elongated nucleus and a 
denser and less vacuolated cytoplasm than the intermediate forms. The mature fibroblast 
(Fig. 1, A and B) shows homogenous cytoplasm and eventy diffuse chromatin. (Magnifica- 


cation, «12,500; reduced 4.) 
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absorptive surface, it would be logical to assume that in addition to wound con- 
traction,”* certain internal elements of the wound expand to hasten the eventual 
closure. This expansion, though supported by fibers and other cellular elements, 
is of a delicate ‘‘framework’’ nature. Subsequent proliferations and matura- 
tions result in a less vacuolated cytoplasm; in time the decrease in vacuolation 
parallels the increase in tensile strength. 

Attention may be called to the nature of the nuclei of the young fibroblasts 
within the granulation depth. On previous occasions, attention has been focused 
on the possibility that fibroblasts may reproduce amitotically. The constricted 
nature of some of the young fibroblasts would give such an impression. The 
question arises also as to whether or not these young cells can be called fibro- 
blasts since in their young form they vary morphologically from the advanced 
cell, which has been demonstrated to divide mitotically. Unfortunately, there 
is little irrefutable knowledge on the origin of fibroblasts, and there is even less 
on the transitional stages through which they pass until they are structurally 
recognized as fibroblasts. It is apparent that, in actuality, a study of young 
fibroblasts may be a study of primitive polypotential cells with reproductive 
characteristics dissimilar to those of advanced cells. 

Morphologic characteristics of young fibroblasts are observed also in certain 
types of endothelial cells lining capillaries. This might indicate that fibroblasts 
develop from endothelial or perivascular cells*® which had been derived from 
monocytes.'? Allgower' and Moen“ have postulated a development of fibroblasts 
directly from monocytes; Ebert and Florey'® have shewn the development of 
histiocytes from monocytes. In view of the primitive nature of these cells 
morphologically, we cannot deny the possibility that monocytes may develop 
into fibroblasts, endothelial cells, and histiocytes, either directly or with inter- 
mediate phases. 

It was not possible to demonstrate a specific relationship between collagen 
fibers and classically depicted fibroblasts. Fibers were seen more readily in 
association with another distinct cell type differing morphologically from the 
classically depicted fibroblast (Fig. 5, C). It is proposed that this cell type be 
ealled ‘‘fibrocyte’’ since present usage favors the retention of the term ‘‘fibro- 
blast’’ for the cells herein previously described. A study of the relationship 
between ‘‘fibrocytes’’ and fibers is presently in progress. 

More intercellular submicroscopie fibers were in the granulation depth than 
in the advanced healing areas where coarser fibers were observed in whorls and 
other configurations. This might imply that during the exudative phase of 
wound healing a submicroscopie fibrillar network is formed within the ‘‘fill,’’*® 
followed by the entrapment and differentiation of the primitive cellular elements. 

Quite remarkably the gross morphology of the fibroblast has been elab- 
orated well by light microscopists. The fine structure of the intracellular com- 
ponents in the advanced cell has been described from other material. A morpho- 
logic study is limited, since from observed morphology one must conjecture upon 
physiologic function. It is seen that knowledge can be made available in this 
manner, but it is seen also that corollary physiologic investigations must be 
undertaken in order that the role of the fibroblast in the healing of extraction 
wounds and other wounds might be correctly determined. 
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Fig. 5.—A, Syncytial cellular connections in an intermediate fibroblast showing the pre- 
ponderance of b-cytomembranes to cytoplasm of adjoining cell. N, Nucleus. Membrane com- 
posite. 290 A; — space, 174 A; osmiophilic membranes, 58 A. (Magnification, 
33,000; reduced 1%.) 

B, Mitochondria from an advanced fibroblast. The internal structure appears as indis- 
tinct ridges within a homogenous watrix. N, Nucleus; M, mitochondrion. Mitochondrial 
membrane thickness, 210 A; average mitochondrial diameter (100 measurements), 0.4 micron. 
(Magnification, X70,000; reduced %.) 

C, A “fibrocyte” with elongated nucleus similar to fibroblast. Collagen fibers are seen 
within the cytoplasm, seemingly arising from the proximity of the nucleus. The nuclear 
membrane is double and may be seen at intervals; the heavy deposition of oxides of osmium 
Smeal at the tracing of this double membrane for its entirety. (Magnification, 18,000; 
reduced ¥4.) 
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SUMMARY 


A morphologie study of the fibroblasts of a healing tooth extraction wound 
has been made by means of light microscopy and low-power electron microscopy. 
The knowledge gained with respect to the advanced fibroblast is confirmatory. 
The young fibroblast differs morphologically from the newly divided cell in 
normal connective tissue; there are characteristics indicative of primitive un- 
differentiated cells. Similarities were noticed between the young fibroblast of 
the healing wound and certain endothelial cells of associated capillaries. Ex- 
tensive tubule systems within the cytoplasm of young fibroblasts formed sponge- 
like networks. Such cellular networks are believed to hasten wound filling 
through expansion from within as cells surrounding the wound promote closure 
from without. 

Fibers were observed in a closer association with a cell type morphologically 
distinct from the classically depicted fibroblast. The proximity of the fibers 
to this ‘‘fibrocyte’’ necessitates a study of its role in fibrogenesis. 
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PHYSIOLOGIC STUDIES IN GENERAL ANESTHESIA 
FOR AMBULATORY DENTAL PATIENTS 


Edward J. Driscoll, D.D.S.,* Gilbert R. Christenson, M.D.,** and 
Carl L. White, A.B.,*** Bethesda, Md. 


SURPRISINGLY large number of general anesthetics are given in dental 
A offices in this country. In some cities it is estimated that almost as many 
patients are anesthetized in dental offices as in hospitals.1 These anesthesias 
are administered to outpatients and are considerably different from the general 
anesthesias employed in the surgical procedures performed ‘in the hospitals. 
The patients are ambulatory, often unpremedicated, anxious, and nervous, and 
they expect to be incapacitated for short periods of time only. The surgery is 
performed in the oral cavity, a part of the all-important airway, where blood 
and saliva, operative debris, and throat packs have to be seriously considered 
as potential hazards to the pateney of the airway. For these and many other 
reasons, dental anesthesiology is a separate art and science and may be con- 
sidered a subspecialty of anesthesiology. 

Literally thousands of studies on the physiologic effects of general anes- 
thetics on the human body have been made and reported. For the most part, 
however, because of the radical differences between general surgical anesthesia 
and general office dental anesthesia, the results of these studies are not appli- 
cable to dental anesthesia. Therefore, when the dental surgeon employs the 
office type of general anesthesia there is no storehouse of physiologic informa- 
tion to guide him in his efforts. 

The first purpose of our study, then, was to gather pertinent information 
concerning the human physiology under the stress of general anesthesia and 


dental surgery. 
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**Assistant Chief of Anesthesiology, Clinical Center. 
***Epidemiology and Biometry Branch, National Institute of Dental Research. 


1496 


{ 
t 
= 


‘olume rf GENERAL ANESTHESIA FOR AMBULATORY DENTAL PATIENTS 1497 


Number 


A second and equally important purpose was to establish base lines of 
shysiologie performance of today’s anesthetics for comparison with the newer 
nd better drugs which are being synthesized. 

Many different anesthetic agents could have been studied, but for our 
nitial effort the intravenous barbiturates were chosen. In trained and ex- 
verienced hands, they come close to being ideal agents for short operations, and 
n a large number of good-risk patients they ean be used without premedication. 
"he selection of single drugs for study, rather than a mixture of drugs, has 
listinet advantages since anesthetic mixtures present such a variety of actions, 
‘anging from synergism to antagonism, that interpretation of data is difficult, 
if not impossible. 


MATERIALS AND METHODS 


The majority of the patients were healthy adult hospital employees, all of 
whom had had a physical examination and a chest x-ray within the preceding 
year. A complete history was obtained from those few patients who were not 
hospital employees, and those patients were given a physical examination. In 
addition, all patients were interviewed as to past medical history, and the fol- 
lowing laboratory tests were performed: hemoglobin, white blood count, hemato- 
crit, erythrocyte sedimentation rate, urinalysis and other tests which seemed 
indicated after the interview. Approximately 20 per cent of the patients in 
both groups had uneomplicated hypertension. Our eriterion for hypertension 
was arbitrary; that is, any systolic blood pressure of 145 mm. Hg or over or any 
diastolic blood pressure of 95 mm. Hg or over which existed prior to the day 
of surgery was considered hypertension. 


TABLE I. Data ON PATIENTS 


| GROUP I | GROUP II 
Number of patients 45 40 
Sex Male 26 18 


Female 19 


Race Negro 29 22 
Caucasian 16 18 


Mean weight (pounds) 151.0 168 
Mean hematocrit 43.3% 45 
Mean age (years) 39.5 37.9 


The patients were selected from those who required full-mouth extractions 
and alveolectomies and who had sufficient teeth to necessitate at least four dif- 
ferent operations. This choice of operative procedure provided a method with 
a more predictable amount of surgical trauma and a more standard operating 
time than could be realized in the performance of such random office pro- 
cedures as removal of impacted teeth, routine single and multiple extractions, 
eystectomies, and the like. 

Two separate but parallel studies, in groups of patients designated as 
Group I and Group II, are presented in this report (Table I). In Group I 
the primary objective was to study Pentothal sodium (sodium thiobarbituric 
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acid). In Group II the parasympatholytic drug, Banthine, was used with both 
Pentothal sodium and the new barbiturate, Neraval sodium (methitural so- 
dium). Parasympatholytie drugs, such as atropine, scopolamine, and Banthine, 
are used by many oral surgeons for the control of salivary and pharyngeal 
secretions. Banthine, which is said to have a quick recovery time, was selected 
for our studies since it is a drug with minimal side effects and its evaluation 
would be simpler and more accurate. All patients in Group II were given 100 
mg. of the drug orally one hour before the operation. 

In both groups, nitrous oxide-oxygen (in a ratio of 70 per cent to 30 per 
cent), with and without premedication, was used in a small number of resistant 
patients who could not be managed satisfactorily without these adjuncts. 

In an attempt to calibrate the trauma, we adopted a routine surgical pro- 
cedure which included (1) gingival incisions and periosteal stripping of the 
entire area, usually a quadrant; (2) removal of bone with chisels before the 
teeth were extracted; (3) extractions followed by bone contouring with ron- 
geurs and files; and (4) suturing. This exact procedure was carried out whether 
it was surgically indicated or not, inasmuch as no harm was done to the patient 
and only an additional expenditure of time was involved. 


TABLE II. GENERAL OPERATIONS DATA 


~ GROUP I GROUP II 


Number of operations 128 120 
Pentothal sodium (alone) 105 41 
Pentothal sodium + 23 — 
Neraval sodium (alone) 0 46 
Pentothal sodium and Neraval sodium 

+ (Group IT) --- 33 
Average number of teeth extracted 4.4 4.0 
Average total dosage (mg. ) 
Pentothal sodium (alone) 516.2 552.4 
Pentothal sodium + 582.0 586.2 
Neraval sodium (alone) — 1,026.8 
Neraval sodium + — 1,233.4 
Average length of operation (minutes) 
Pentothal sodium (alone) 17.1 17.1 
Neraval sodium (alone) 15.5 
Pentothal sodium + 23.2 24.0 
Neraval sodium + ~- 20.3 

Average dose of postoperative medication 
APC tablets 2.1 2.1 
Narcotics 0.0 0.0 


Table II presents the general operations data in the two studies. The 
average total dosage and length of operation in patients given Pentothal so- 
dium + (Groups I and II) and Neraval sodium + (Group II), compared to the 
average total dosage and length of operation in patients given barbiturate alone, 
is a reflection of the ‘‘resistant’’ patient. The symbol + indicates the operations 
in which nitrous oxide and oxygen and/or premedication (Demerol or Seconal ) 
was necessary in the clinical management of the case. 
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Each patient was evaluated by means of a monitoring type of electrocardio- 
graph and electroencephalograph.* A continuous blood pressure apparatust 
was used for a part of the study, but technical difficulty with the instrument at 
various times during the study prevented incorporation of the data into the 
final results. Conventional blood pressures were taken every minute for the 
first five minutes and at three-minute intervals thereafter. Recordings of other 
vital signs were also made and a synchron’zed, minute-by-minute operative 
narrative was taken by a separate member of the technical staff (Fig. 1). 

Since an important objective of the study was to correlate and interpret 
the effects of the anesthetic agent and the surgical trauma on the readily meas- 
urable vital functions, it was necessary to have all data delivered from the 
machine and tabulated by the anesthesiologist in the correct time sequence. 
This was done by (1) recording in proper time sequences on the operative 
narrative all pertinent. operative details (incisions, stripping of periosteum, bone 
filing and manipulation, extraction of teeth, and suturing), as well as blood 
pressure readings at prescribed inter. ..s, respiratory rate, obstruction of the 
airway, laryngospasms, and the like, and (2) correlating the narrative summary 
with the anesthograph record, which in effect placed all the records on one 
summation sheet in proper chronological order (Fig. 2). 

A preoperative and postoperative observation sheet was employed in order 
to secure additional data. 


FINDINGS AND DISCUSSION 


Timing of Drug Administration.—Proper timing in the administration of 
Pentothal sodium and similar agents so that adequate depths of anesthesia are 
attained at the precise time when maximum trauma is anticipated has long been 
the goal of advocates of this type of anesthesia.** The dosage, administered 
in intervals, was recorded (Table III). The mean initial dose was about one- 


ANESTHETIC DOSAGE BY INTERVALS FOR THE FIRST FIFTEEN MINUTES 
OF OPERATION 


TABLE ITI. 


MINUTES TOTAL* 
DRUG (MG.) INITIAL | 1-3 | 4-6 | 7-9 | 10-12 | 13-15 | (e.) 


Pentothal sodium 298.3 62.4 61.5 44.2 33.0 19.1 §16.2 
Pentothal sodium with Banthine 276.8 104.3 83.5 47.5 18.6 19.6 552.4 
Neraval sodium with Banthine 500.4 225.4 128.2 80.9 69.5 20.6 1,026.8 


*Total dose for an average seventeen-minute operation exceeds by several milligrams the 
total for the first fifteen minutes shown. 


half the total dose in a seventeen-minute operation. The inerements are seen 
to decrease generally in successive periods until the ‘‘coast’’ is reached. The 
‘“‘eoast’’ is the length of time that elapses between the injection of the last 
increment of drug and the end of the operation and demonstrates the latent 


*The Edin Anesthograph (Fig. 1), Edin Company, Worcester, Massachusetts, is an elec- 
tronic instrument which records continuous electrocardiograms, electroencephalograms, and 
accurate second-by-second pulse information. 
+Sphygmotonograph, Cambridge Instrument Company, Ossining, New York. 
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analgesic, amnesic, or otherwise unclassified property of the intravenous bar- 
biturates. This allows the operator between five and six minutes in an opera- 
tion lasting approximately seventeen minutes, to perform gingival trimming, 
minor alveolar surgery, and suturing without additional injection of the drug. 


Fig. 2.—Photograph of an anesthograph record with the narrative superimposed. The 
electroencephalographic tracing is above and the electrocardiogram is below. Continuous 
heart rates were obtained by counting the number of QRS complexes appearing within a ten 
second period and multiplying by a factor:of 6 for “rate’’ per minute. The vertical lines are 
at 0.4 second intervals. 


The average values for this latent effeet in cur study were as follows: Pentothal 
sodium, Group I, 5.5 minutes; Pentothal sodium, Group II, 6.5 minutes; and 
Neraval sodium, Group II, 5.0 minutes. There is no such ‘‘coast’’ when nitrous 
oxide-oxygen is the principal agent. 

Observations During the Preoperative and Postoperative Periods.—Some of 
the more useful information derived is shown in Table IV. One of the interest- 
ing but inexplicable findings was that at the conclusion of surgery, although 


TABLE IV. GENERAL POSTOPERATIVE DATA 


GROUP I GROUP II 
PENTOTHAL SODIUM | PENTOTHAL SODIUM NERAVAL SODIUM 
NUMBER OF PER NUMBER OF PER NUMBER OF PER 
OPERATIONS | CENT | OPERATIONS| CENT |OPERATIONS| CENT 
Responding to trauma 117 90.0 46 96.0 44 84.4 
Opened eyes on command 109 83.9 43 89.6 28 53.8 
Headaches 
Day of surgery 5 4.7 10 22.9 11 21.1 
Day after surgery 3 2.8 5 10.4 3 5.5 
Nausea 
Day of surgery 5 4.7 4 8.3 5 9.6 
Day after surgery 3 4.3 0 0.0 2 3.8 
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clinically and by electroencephalographie evidence the patients were in com- 
parable planes of anesthesia, almost 90 per cent of the patients in Groups I and 
II given Pentothal sodium could open their eyes on command within three 
minutes, whereas only a little more than 50 per cent of the Neraval sodium 
group could do so. 

The significant increase in headaches in Group II might possibly be related 
to the blood pressures and pulse rate inereases which will be described later. 
The incidence of postoperative nausea was substantially the same in both groups. 
Two patients in the first group and one in the second group vomited in the im- 
mediate postoperative period. This incidence is extremely low in comparison 
to the estimated 15 to 20 per cent in the hospital anesthesias of comparable 
duration. 

Another finding of interest derived from the postoperative observation 
sheet was the low average dose of postoperative analgesic drugs (A.P.C.,* 2.1; 
narcotics, 0). This average dose of A.P.C. is extremely low for a seventeen- 
minute operation involving four extractions and an alveolectomy. Although 
nareotics were not dispensed routinely, the operations were performed in the 
morning and most of the employee-patients did not leave the Clinical Center 
until 5 p.m. None returned for stronger drugs, although they were told that 
they were available if needed. 

The finding seems to substantiate the clinical impression of the majority 
of oral surgeons that the postoperative sequelae following general anesthesia 
are minimal and less than would be expected following comparable surgery 
under local anesthesia. 


Circulatory Oxygenation——Some investigators have shown that, as a re- 
sult of the respiratory depression caused by the barbiturates, a dangerous 
hypoxemia and/or hypercapnia can be produced.t| Apnea due to Pentothal 
sodium was interrupted by surgical stimulation approximately one minute after 
induction, whereas apnea due to Neraval sodium was practically nonexistent. 
To check the oxygen and carbon dioxide content of the blood before, during, 
and after operation, we selected ten patients in Group II (five given Pentothal 
sodium and five given Neraval sodium) for special study. Preoperative intra- 
arterial punctures were made on these unpremedicated, anxious patients.t The 
amount of psychic trauma produced by intra-arterial punctures created an un- 
natural research situation. Several of the patients had varying degrees of syn- 
cope as a result, and their samples were discarded on clinical grounds before 
processing as not being representative. Samples were takent preoperatively and 
at the intervals indicated in Table V. In the ten cases selected at random, there 
was no evidence of either hypoxemia or significant hypercapnia. 

*Aspirin, 0.23 Gm.; acetophenetidin, 0.15 Gm.; and caffeine, 30 mg. 
extremely valuable information on circulatory oxygenation, ‘The instrument ie 
appearance to the other instruments being used in the study and will be more acceptable to 


the patients. I* measures relative rather than actual oxygen content of the blood. The 
patient is not subjected to a traumatic experience, and both recognizable and subtle changes in 
oxygenation are prevented. 

tAppreciation is expressed to Dr. R. Saunders, National Heart Institute, who obtained 
the arterial blood and made the analyses. 
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Electroencephalographic Findings.—The electroencephalograph has been 
used as a research tool since 1935, but only during the last ten years has this 
instrument been employed in clinical anesthesiology. The studies reported by 
Courtin and associates® in 1950 demonstrated the practical value of the electro- 
eneephalograph in gauging the depth of ether anesthesia. Kiersey and col- 
leagues® soon applied the same tool to Pentothal sodium anesthesia and gave a 
similar classification of anesthetic depth by means of characteristic brain wave 
patterns. 


TABLE V. OXYGEN SATURATION AND CARBON D10xIpDE CONTENT OF THE ARTERIAL BLOOD OF 
TEN PATIENTS SELECTED AT RANDOM (GRouP II) 


OXYGEN CARBON DIOXIDE 


SAMPLES | (PER CENT) (VOLUMES PER CENT) 
Preoperative 93.0 43.7 
Two minutes 91.0 40.6 
Five minutes 92.0 45.3 
Ten minutes 91.4 45.7 


Postoperative 90.4 45.9 


The electroencephalographic patterns, corresponding in general to the stages 
of anesthesia, were described as follows: resting, 8 to 12 cycles per second; 
alpha rhythm (low amplitude); first pattern characterized by high amplitude 
(inereased voltage to about 75 microvolts) and fast, spiky waves of mixed 
frequencies with a predominant frequency near 20 ¢.p.s.; second pattern, which 
was a complex of many frequencies, differing mainly from the first in the 
preponderance of slower wave forms of irregular contour and random occur- 
rence; some of the larger waves were as high as 150 microvolts; superimposed 
and at intervals were faster waves of spiky and irregular character; third and 
fourth patterns were characterized by a progressive decrease of both frequency 
and amplitude until in the fourth pattern there were three- to ten-second in- 
tervals between activity (so-called ‘‘burst activity’’). 

In our study of Pentothal sodium in both groups, it was found that most 
of the work was performed between the first and second levels. The second or 
deeper level appeared practically always during induction (within a minute or 
so following the initial injection) and oceasionally when incremental doses were 
given at frequent intervals. Rapid emergence from this level was characteristic. 
At the completion of surgery, during the previously described five- or six-minute 
‘‘eoast’’ in which no drug was administered, the levels were usually above the 
first pattern. In the early days of the study, the anesthetic team frequently 
remarked that the patient was awake as far as the electroencephalographie pat- 
tern was concerned. 

Fig. 3 shows the two electroencephalographic levels at which we worked 
and the resting level, all placed on the same record for comparison. From top 
to bottom are shown the following levels: 0 (awake), 1, and 2. Following the 
first injection of barbiturate, the earliest changes are seen in eighteen to twenty- 
two seconds. If the estimated initial dose was correct, level 2 was reached in 
about one minute. 
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This same illustration can be used to demonstrate the ‘‘lag’’ phenomenon 
recently described by Galla and co-workers.’ The clinical stages ‘‘lag’’ behind 
the electroencephalographie changes so that on induction, even though the pa- 
tient is in level 2, he is not ready to accept surgery. On induction, the instru- 
ment indicates that the patient is in a deeper stage than he actually is. On 
the other hand, several minutes after induction, oral surgery is performed at 
level 1 or between levels 1 and 2. At the completion of the operation, the 
electroencephalogram always indicates lighter anesthesia than is clinically 
demonstrated. The machine usually shows depths between level 1 and awake. 


= 150 MV 


Fig. 3.—Reproduction of electroencephalographic tracings (placed on one record for con- 
pea se obtained at different levels during Pentothal sodium anesthesia (Groups I and II). 
see text.) 


In our study of Neraval sodium in Group II, the typical Pentothal sodium 
level 1 (that is, the fast, spiky, rather regular waves) was never seen. Rather, 
there was a gradual transition from the resting stage to what approximated 
Pentothal sodium level 2, but with slightly more electrical activity, frequently 
approximating 200 microvolts. ‘‘Burst suppression’’ was never seen, and the 
patients were kept at levels comparable clinically to that of Pentothal sodium 
anesthesia. Fig. 4 shows all the electroencephalographie levels seen during 
Neraval sodium anesthesia, placed on a single record for comparison. The 
awake pattern is designated 0; the first level is indicated by 1 and was reached 
in eighteen to twenty-two seconds; level 2, consistently seen a minute after 
injection if the dose was estimated correctly, was the deepest stage observed 
during any of the Neraval sodium studies. Emergence from level 2 is indi- 
eated by X in the illustration, and the patient is again approaching level 1. 
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lhis level (X) was the one in which most of the surgery was done. Toward 
he end of the operation, the pattern approximated the awake pattern and is 
ndieated by Y. The only significant differences have been pointed out, namely, 
he absence of the fast, spiky waves of Pentothal sodium level 1 and the general 
lisplay of greater electrical activity (amplitude). The ‘‘lag’’ phenomenon was 
ilso a constant finding with Neraval sodium. 


Fig. 4.—Reproduction of electroencephalographic tracings (placed on one record for con- 
venience) obtained at different levels during Neiuval sodium anesthesia (Group II). (See 
text.) 


Electrocardiographic Changes.—The science of electrocardiography is open 
to subjective evaluation, and any group of cardiologists might differ in their 
interpretations of multi-lead recordings taken under ideal conditions. Since, 
in our study, only the rate, rhythm, and arrhythmias were to be evaluated, 
lead II was selected as adequate. As a control procedure for comparative read- 
ings, preoperative and postoperative tracings were obtained. We did not antici- 
pate or find any electrocardiographie changes due to organic heart disease in 
our patients. The changes expected and found were those related to the anes- 
thetie agent itself or to sympathetic bombardment following intense surgical” 
stimulation in the presence of a poor analgesic agent. As shown by Wilde,* 
fear, anxiety, emotion, and other of life’s vicissitudes produce functional ab- 
normalities in susceptible nonanesthetized persons. 

It has been reported by many investigators that atropine and other para- 
sympatholytie drugs tend to reverse the above changes.° In order to check these 
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findings, we used Banthine in all patients in Group II. Since an unpremedi- 


cated base line had already been established in Group I, we were now ready to 
evaluate the effects of premedication with a vagolytic agent. 

Because of technical inadequacies, no attempt was made to study the elec- 
trocardiographic records minutely. However, among the arrhythmias noted 
were premature ventricular contractions occurring once or only occasionally, 
premature ventricular contractions occurring frequently, bigeminal and tri- 
geminal premature ventricular contractions, and infrequent sinus arrhythmias. 

There was a considerable reduction in the over-all electrocardiographic 
changes in Group II. The intensity, frequency, and duration of the arrhyth- 
mias as. well as the number of patients affected and the number of operations 
in which arrhythmias occurred were reduced. These changes are shown graphi- 
cally in Table VI. 

TABLE VI. ELECTROCARDIOGRAPHIC CHANGES (ARRHYTHMIAS ONLY) IN ANESTHETIZED 


Patients (Group IL) WiTH AND (Group I) WITHOUT A PARASYMPATHOLYTIC 
ADJUNCT (BANTHINE) 


| GROUP I | GROUP II 


Patients studied 37 27 
Patients affected =(40.5%) 7 (25.5%) 
Operations 10% 117 
Operations in which arrhythmias 

were demonstrated 20 (18.3%) 11 ( 9.4%) 


These changes denote disturbances in the electrical conduction system of 
the heart, and more study of these phenomena is planned. This is felt to be 
especially important since the changes are found not only during anesthesia 
but often in normal hearts of unanesthetized subjects and their real significance 


is not clear. 

Pulse Findings——The pulse rate and blood pressure have long been recog- 
nized as the most reliable and valuable signs in proper anesthetic management,’® 
and they were chosen for more detailed study. 

Krogh and others have reported preoperative and operative tachycardia in 
a large number of their unpremedicated patients.** Tachycardia was defined 
in our study as a rate of 120 or greater per minute. The preoperative tachy- 
cardias on the day of surgery were as follows: Group I, eleven patients (24.4 
per cent) during fifteen operations (11.7 per cent); Group II, seventeen pa- 
tients (42.5 per cent) during thirty-seven operations (30.8 per cent). The 
effects of fear and anxiety on the heart rate are clearly seen in Fig. 5 when 
the rates on the day prior to surgery are compared with the immediate pre- 
operative rates. In Group I the differential was 16 beats per minute, while in 
Group II it was 22 with Neraval sodium and 28 with Pentothal sodium. The 
greater difference in Group II was felt to be due to the vagolytie action of 
Banthine. 

The rates during surgery were seen to be consistently greater in Group II 
than in Group I, again implicating the vagolytic action of Banthine (Fig. 5). 

To demonstrate further the differences between the drugs within the groups 
as far as effect on pulse is concerned, the preoperative heart rate with each drug 
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Fig. 5.—Comparisons of pulse rates in persons who received Pentothal sodium (Groups 
I and II) or Neraval sodium (Group II) for a minimum of fifteen minutes. The pulse rate 
taken on the day before the operation was considerably less than the immediate preoperative 
rate, and a significant difference was also seen between the rates at the conclusion of surgery 
and on the day after surgery. All Group II patients received 100 mg. of Banthine. 

Fig. 6.—Chart showing the same data as Fig. 5, with the starting point of each drug 
plotted at zero. The preoperative rate was then subtracted from the rates taken at specified 
time intervals, and the relative difference between each drug is more graphically illustrated. 

Fig. 7.—In this chart the pulse rates of the patients in Group II who received Pentothal 
neem sae Neraval sodium were considered as a unit and compared with the pulse rates in 
7roup I. 
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was placed at zero and the difference between this point and all other points 
in Fig. 5 was plotted. These differences are shown in Fig. 6. The pulse rate 
was significantly accelerated when Banthine was used as an adjunct to Pentothal 
sodium anesthesia. The rates were lower with Neraval sodium and Banthine 
than with Pentothal sodium with and without the premedicant. The pulse 
rates reached maximum values in one minute after the injection of Neraval 
sodium and in two minutes after the injection of Pentothal sodium in both 
Groups I and IT. 

When both barbiturates (Group II, Pentothal sodium and Neraval sodium) 
were considered as a unit and plotted against Group I, the vagolytic acceleration 
was more striking (Fig. 7). 

Blood Pressure Findings.—The most unusual, and possibly the most sig- 
nificant, finding in this study relates to elevation of the blood pressure. Al- 
though blood pressure and pulse in general reflect similar physiologic mech- 
anisms, there was one demonstrable difference in our studies. In both groups 
the pulse rate reached a maximum value in one to two minutes while the blood 
pressure lagged, reaching its maximum in'six minutes. The pulse seemed to 
be a sensitive indicator of the drug used, and the effects were rapid and con- 
sistent. On the other hand, the blood pressure response appeared to be related 
more to surgical stimulation than to the drugs per se. 

The medical literature is replete with accounts of drops in blood pressure 
during Pentothal sodium anesthesia. As early as 1936, one such classical report 
by Allen and associates" of the Mayo Clinie demonstrated this. Their patients 
had essential hypertension, were not premedicated, and were being evaluated 
as candidates for sympathectomy under Pentothal sodium anesthesia. The 
primary difference in the experimental condition of that study and our own 
was that no stimulation was given in the former whereas an oral surgical stimu- 
lation was provided in ours. Another point of difference to be considered was 
the fact that one single large dose was administered to patients in the supine 
position in the study by Allen and associates whereas smaller incremental doses 
were given io our patients in the sitting position. 

The three characteristic blood pressure curves observed in approximately 
80 per cent of all patients receiving barbiturate anesthesia in both groups were: 
(1) a direct rise without a fall, (2) a slight fall of 10 to 20 mm. Hg during the 
first one or two minutes, followed by a rise, and (3) a combination of these 
two with undulations in the pressure directly associated with surgical pro- 
cedures (Fig. 8). The systolic pressure on the chart shown in Fig. 8 (an actual 
photograph of a record) is seen to rise and fall in two distinct phases. The 
extraction of the upper and lower anterior teeth for immediate dentures in this 
patient was seen graphically as two distinct elevations of the blood pressure 
corresponding to these separate operations, that is, first surgery and insertion 
of the upper denture followed by the same procedure on the mandible. In the 
presence of a cumulative effect of the barbiturate, there was also demonstrated 
the ability of the human organism to respond autonomically via the sympathetic 
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Fig. 8.—Photograph of a representative anesthesiology record of the systolic and diastolic 
blood pressures obtained during barbiturate anesthesia. The two separate peaks coincided 
with tag of maximum stimulation occurring during surgery. (See text.) 

g. 9.—Mean blood pressures, pulse rates, and two standard errors (95 per cent confi- 
dence Miaite) of persons who received Pentothal sodium anesthesia for a minimum of fifteen 
minutes (Group I). 
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nervous system to a greater degree from an initial surgical insult (that is, the 
first twenty minutes) than to a later comparable stimulus (the last twenty 


minutes). 

In Group I, in which Pentothal sodium alone was used, the systolic and 
diastolic blood pressures were seen. to rise in the proportion indicated in Fig. 9. 
The pulse is shown in the same chart for comparative purposes. Similar data 
for Group II are presented for Pentothal sodium (Fig. 10) and Neraval sodium 
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Fig. 10.—Mean blood pressures, pulse rates, and two standard errors (95 per cent confi- 
dence limits) of persons who received Pentothal sodium and Banthine for a minimum of fifteen 
minutes (Group II). 


(Fig. 11). The blood pressure curves were essentially the same in Group I and 
troup II, as demonstrated by these charts, with the single exception that in the 
Group IT cases (Pentothal sodium and Neraval sodium, Figs. 10 and 11), the 
pressure fell briefly during the first minute, whereas in the group receiving 
Pentothal sodium alone (Fig. 9) the rise was immediate and was sustained until 
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the peak was reached. The accelerated pulse rates and blood pressures (dif- 
‘erences in day before and preoperative findings presumably caused by anxiety 
and fear) are also clearly demonstrated in Figs. 10 and 11. 

A comparison of the systolic blood pressure curves of the patients in Pento- 
thal sodium Group I, Pentothal sodium Group II, and Neraval sodium Group II 
is shown in Fig 12. In Pentothal sodium anesthesia the blood pressure was 
elevated to a greater degree than in Neraval sodium anesthesia, whether a para- 
sympatholytie drug was used or not. The differences are more graphically 
illustrated when the starting points are corrected to zero (Fig. 13). 
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Fig. 11—Same data as in Fig. 10 on patients who received Neraval sodium anesthesia for a 
minimum of fifteen minutes (Group II). 


Premedication and adjunctive agents, such as nitrous oxide-oxygen, are used 
routinely by many oral surgeons, but their use is accompanied by an increased 
incidence of postoperative sequelae, such as dizziness, nausea, vomiting, and 
delayed recovery. Nevertheless, these agents are indicated when pulse and blood 
pressure control are deemed necessary. Fig. 14 illustrates the effect of the 
addition of a premedication, P+ (Demerol), or nitrous oxide-oxygen (Pn), both 
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of which attenuate the blood pressure rise. As a rule, these adjuncts mitigate 
against a rise in the blood pressure and, to a lesser extent, an increase in the 
pulse rate. It must be recalled that the patients plotted on Fig. 14 were pre- 
medieated or given nitrous oxide only when they could not be satisfactorily 
managed without these agents. These were ‘‘resistant’’ patients and, as sug- 
gested, the pulse rate and blood pressure of normal patients can be more easily 
controlled. 

The data demonstrating operative hypertension and tachyeardia should be 
of material value to those using either Pentothal sodium or Neraval sodium 
alone as their anesthetic agent. Patients particularly suitable for adjunctive 
techniques are those in whom a marked blood pressure rise is contraindicated 
(for example, patients with hypertensive cardiovascular disease, a recent history 
of a cardiovascular accident, and those with known or suspected cardiac in- 


sufficiency ). 


SUMMARY 


1. Physiologie data on patients under the stress of general anesthesia 
and dental surgery while being operated on in the sitting position have been 
presented. 

2. Base lines of response in terms of physiologic performance on the intra- 
venous barbiturates, Pentothal sodium and Neraval sodium and the parasym- 
patholytie drug, Banthine, have been presented. 

3. The average initial doses of the anesthetics were as follows: Pentothal 
sodium, 276 mg.; Pentothal sodium (with Banthine), 298 mg.; Neraval sodium 
(with Banthine), 500 mg. The initial dose was observed to be slightiy greater 
than one-half of the total dose given for an operation of approximately seventeen 
minutes’ duration. 

4. Continuous electroencephalographie and electrocardiographie monitoring 
was performed on all patients and revealed changes consistent with those that 
have been described previously in the literature. 

5. In the presence of a vagolytie agent, Banthine, there was an increased 
pulse rate. However, there was a significantly reduced incidence of arrhythmias. 

6. The blood pressure and pulse rates rose rapidly and significantly. Pulse 
rates reached maximum values in one to two minutes, and the blood pressures 
reached their peak in six minutes. These findings varied with the anesthetic 
agents utilized but were consistent within each drug studied. 

7. In ten randomly selected patients whose arterial blood was analyzed, 
there was no evidence of either hypoxemia or significant hypercapnia. 


_ Fig. 12.—Comparison of systolic blood pressures of persons who received Pentothal 
sodium (Groups I and II) and Neraval sodium (Group II) for a minimum of fifteen minutes. 
Day-before and day-after differences are also shown. 

Fig. 13.—The same data from the preceding figure are shown with the starting points 
plotted at zero, and the relative differences in response of the different drugs is demonstrated. 
(See Fig. 6 for method of computation.) 

Fig. 14.—Differences between the preoperative and operative systolic blood pressures in 
patients who received Pentothal sodium, Pentothal sodium and Demerol (P+), and Pentothal 
sodium and nitrous oxide-oxygen (P%). Relative differences are plotted from zero as in 


Figs. 6 and 13. 
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anesthesia was not confirmed in our investigations. Rather, a significant eleva- 
tion of the blood pressure occurred while the patients were undergoing a 
standardized oral surgical procedure. This suggests the need for a re-evaluation 
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EDITORIAL 


PROFESSOR ALFRED GYSI 


T THE Congress of the Fédération Dentaire Internationale last September, 

the president of the Swiss Odontologie Society presented the Powlett 
Memorial Lecture in memory of Professor Gysi. This presentation denotes 
international acclaim of one of the great scholars of dentistry. 


The Swiss journal Helvetica Odontologica (Vol. 3, Nov. 2, 1959) has joined 
this international ovation to a Swiss pioneer by devoting an entire issue to 
papers contributed by members of the Ziirich University Dental Institute who, 
under Professor Gysi’s direction, worked in the laboratories of the old buildings 
which are to be replaced next fall by a new and modern edifice. The following 
scientists have made contributions in that issue, dedicating their articles to the 
inspiring memory of Professor Gysi: Hans R. Miihlemann and Ulrich K. 
Schneider, Department of Operative Dentistry and Periodontology, ‘‘ Early 
Caleulus Formation’’; Thomas M. Marthaler, Experimental Caries Research 
Laboratory, ‘‘Enamel Penetration by Thiourea-S* After Fluoride Treat- 
ments’’; H. R. Miihlemann, M. Ebneter, and W. Rupf, Department of Opera- 
tive Dentistry and Periodontology, ‘‘Diurnal Variations in Mitotie Activity 
of Oral and Corneal Epithelium in Colchicinized Albino Rats’’; H. R. 
Miihlemann and Fred Wolgensinger, Department of Caries Research, ‘‘In 
Vivo Reduction of Enamel Solubility in Children Using an Organic Fluoride 
Dentifrice’’; Klaus G. Kénig, Caries Research Laboratory, ‘‘Dental Caries and 
Plaque Accumulation in Rats Treated With Stannous Fluoride and Penicillin’’; 
and K. G. Kénig and H. R. Miihlemann, Department of Operative Dentistry and 
Periodontology, ‘‘ Alterations in Rat Gingivae Due to Plaque Accumulations.”’ 

We congratulate the staff at the Ziirich intel Dental School on the 
worthy and magnificent Festschrift. 

&. 
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ANNOUNCEMENTS 


American Society of Oral Surgeons 


The forty-second annual meeting of the American Society of Oral Surgeons will be 
held Oct. 12 to 15, 1960, in Phoenix, Arizona. Headquarters hotel will be the Westward Ho. 

Following the forty-first annual meeting held in October, 1959, in New York City 
(with an attendance of approximately 1,000), membership in the Society is 947. 

The following ofticers have been elected to serve in 1959-60 (through the Phoenix 
meeting): President, Fred A. Henny, Henry Ford Hospital, Detroit, Michigan; President- 
Elect, Frank H. O’Halloran, Evansville, Indiana; Vice-President, Lyall O. Bishop, Walnut 
Creek, California; Secretary-Treasurer, Edward C. Thompson, Urbana, Illinois. 


New York Institute of Clinical Oral Pathology, Inc. 


The following monthly conference dates have been announced: 


Dee. 21, 1959 March 28, 1960 
Jan. 25, 1960 April 25, 1960 


Feb. 29, 1960 May 23, 1960 


American Academy of Dental Medicine 


The spotlight of scientific study will focus on ‘‘The Seven Ages of Man’’ at the 
fourteenth annual meeting of the American Academy of Dental Medicine, according to 
Co-chairman Jacoby T. Rothner and Bernard B. Saturen. The meeting will be held May 27 
to 30, 1960, at the Warwick Hotel in Philadelphia. 


Oral Pathology Laboratory of Mount Sinai Hospital 


The Oral Pathology Laboratory of Mount Sinai Hospital in New York City will hold 
its second Clinical Oral Pathology Conference at 5 P.M. on Friday, Jan. 13, 1960. The 
topic will be ‘‘Paget’s Disease and Fibrous Dysplasia of the Jaws,’’ and Dr. Lester R. 
Cahn will be the speaker. The conference will be held in Lecture Room 3-B on the third 
floor of the Administration Building, Mount Sinai Hospital. 


Department of Health, Education, and Welfare 


A competitive examination for appointment of dentists as officers in the Regular 
Corps of the United States Public Health Service Commissioned Corps will be held 
throughout the United States on March 1, 2, 3, and 4, 1960. 

Entrance examinations will include an interview, a physical examination, written 
objective examinations in the professional field, and a practical examination in various 
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phases of dentistry. The written objective examination will include the following subjects: 
bacteriology, general anatomy, pathology, physiology, oral surgery, oral medicine, oral 
pathology and bacteriology, pharmacology, operative dentistry, prosthetic dentistry, dental 
materials, periodontia, roentgenology, pedodontia, and dental public health. The practical 
examination will require completion of an amalgam restoration and a gold inlay. It may 
also include other demonstrations of clinical proficiency. 

Application forms may be obtained from the Surgeon General, United States Public 
Health Service (P), Washington 25, D. C. Applications received after Jan. 22, 1960, will 
not be accepted for this examination but may receive consideration for an appointment to the 
Reserve Corps if the applicants wish. 


Boston University School of Medicine 


The Oral Surgery Section, Department of Stomatology, Division of Graduate Studies 
of Medicine, announces that applications for the year 1960-61 in oral surgery should be 
made as soon as possible. The course begins Sept. 15, 1960. 

This course consists of lectures and clinical experience in the fundamental medical 
sciences and a basic review of all phases of oral surgery. Students will also be assigned, 
in rotation, to the various clinics and the Oral Surgery Out-Patient Department of the 
Massachusetts Memorial Hospital, and they will assist at oral surgery operations at the 
Brooks Hospital. 

The course has been planned to meet the requirements of the American Board of 
Oral Surgery, providing a foundation for the clinical internship and residency training 
leading to qualifications for the practice of oral surgery as a specialty. 

The course is under the direction of Dr. Kurt H. Thoma, Professor of Oral Surgery, 
assisted by a large staff of lecturers and instructors. 

Those interested should apply to the Department of Stomatology, School of Medicine, 
Office of the Dean, Boston University, 80 East Concord St., Boston 18, Massachusetts. 


University of Minnesota 
Fellowship in Clinical Oral Pathology 


A fellowship in clinica! oral pathology for the year July, 1960, to July, 1961, is being 
offered at the University of Minnesota School of Dentistry by the American Cancer So- 
ciety. Open to qualified dentists or dental students, the fellowship provides $3,600.00 per 
year, tax-free, and is renewable on approval of the American Cancer Society. 

Applicants must send a curriculum vitae and academic record to Dr. Robert J. Gorlin, 
Chairman of Oral Pathology, University of Minnesota School of Dentistry, Minneapolis 14, 
Minnesota, before Feb. 15, 1960. 


University of Pennsylvania 


The School of Dentistry announces the following postgraduate courses: 


Oral Diagnosis and Roentgenology. Jan. 4 to 8, 1960. Lester W. Burket and 
Leroy M. Ennis. 

Prosthetic Relations of the Temporomandibular Joint. Jan. 18 to 22, 1960. 
Ernest R. Granger. 

Hospital Dentistry. Jan. 25 to 27, 1960. John P. Looby and associates. 

Endodontics Continuation Course. One day per week for six weeks beginning 
Jan. 6, 1960. Samuel Seltzer and I. B. Bender. , 

Periodontal Prosthesis. Feb. 8 to 12, 1960. Morton Amsterdam and D. Walter 

Cohen. 
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Partial Dentures. Feb. 29 to March 4, 1960. M. M. DeVan. 

Practice Administration. March 7 and 8, 1960. Harry M. Klenda. 

Practical and Simplified Procedures in Crown and Bridge Prosthesis. March 14 
to 18, 1960. Charles B. Sceia. 


Further information may be obtained by writing Dr. Lester W. Burket, University of 
Pennsylvania School of Dentistry, 4001 Spruce St., Philadelphia 4+, Pennsylvania. 


University of Pennsylvania 
Clinical Fellowship in Oral Pathology 

Applications are requested for a clinical fellowship in oral pathology supported by 
the American Cancer Society, tenable at the Department of Pathology, School of Dentistry, 
University of Pennsylvania, for a period of one year beginning July 1, 1960. 


A stipend of $3,600.00 (tax-free) accompanies the fellowship. 

Each candidate should submit a curriculum vitae and letters of reference. Replies 
should be addressed to Dr. C. E. Wilde, Jr., School of Dentistry, University of Pennsy]- 
vania, 4001 Spruce St., Philadelphia 4, Pennsylvania. 


University of Pittsburgh 

Applications are now being accepted by the Graduate Division of the University of 
Pittsburgh School of Dentistry for graduate study in the fields of anesthesiology, oral 
surgery, orthodontics, and prosthodonties, leading to the master of science degree. Selec- 
tion of students for the fall session of 1960 will be made in April, 1960. 

A nondegree, full-time, twelve-month course in general anesthesia is also available 
for qualified dental graduates. 

For further information and application forms, write to Director of Graduate Educa- 
tion, University of Pittsburgh, School of Dentistry, Pittsburgh 13, Pennsylvania. , 


Tufts University 


The School of Dental Medicine announces the following postgraduate refresher 


courses: 

DPG. 606. Advanced Surgical Periodontal Treatment Technics. April 4 to 6, 
1960, 9 to 5 p.M. Irving Glickman, John Prichard, Richard Taylor, Arthur 
Gold, and Benjamin Patur. Tuition, $125.00. (Enrollment limited to 
persons who have taken a previous postgraduate refresher course in perio- 
dontology.) 

DPG. 902. Hypnosis and Its Clinical Applications. March 17 to 23, 1960. 
Lawrence Staples, Milton Erickson (Phoenix, Arizona), and staff. Tuition, 
$150.00. 

For further information and application, write to Director, Division of Graduate and 

Postgraduate Studies, Tufts University School of Dental Medicine, 136 Harrison Ave., 
Boston, Massachusetts. 


REVIEWS OF THE LITERATURE 


ABSTRACTS OF CURRENT LITERATURE 


The Diabetic Dental Patient. A. Sindoni, Jr.: D. Clin. North America, pp. 459-469, July, 
1958. 


The careful taking of the patient’s personal and family history as it relates to 
diabetes should be incorporated in all dental offices as a routine procedure. The evalua- 
tion of the oral cavity cannot be properly conducted without taking into consideration 
the general physical condition of the patient. 

If a patient has a family history of diabetes or presents symptoms or signs of 
diabetes, and if he is not under a physician’s care, one of the more recent simple labora- 
tory urine tests for sugar should be made or the patient should be referred to a physician 
for discussion of the dentist’s findings. It is also the duty of the dentist to know whether 
the patient with diabetes is adequately following his physician’s instructions. 

Oral surgical procedures are generally performed in the morning, two to three hours 
after breakfast and insulin, and local infiltration or block anesthesia, such as procaine 
hydrochloride or lidocaine, is used. Substances or agents containing epinephrine or 
Cobefrin are inadvisable because of the possibility of precipitating anginal symptoms 
or local adverse tissue changes. 

If the condition of the oral cavity is such that the use of local anesthesia may help 
spread infection, it is advisable to consult the family physician regarding the type and 
use of general anesthesia. The general anesthetic generally employed for a short opera- 
tion is nitrous oxide-oxygen. After the type of general anesthetic is decided upon, it is 
advisable to administer it to the patient in a fasting state, either before breakfast or 
four hours after breakfast. 

When the patient regains consciousness immediately following the use of the gen- 
eral anesthetic, no food or fluid is given orally for one to two hours, After this interval, 
the patient is given ginger ale or strained orange juice, followed by the regular dose of 
insulin until the next meal, when a liquid or soft diet is given according to the diabetic 
formula. 


Antibiotic therapy is recommended, 
J 


A Study in the Treatment of 637 Patients With Trigeminal Neuralgia. D. Ruge, R. 
Brochner, and L. Davis: J. Neurosurg. 15: 528, September, 1958. 


A series of 637 patients suffering from trigeminal neuralgia have been observed 
and treated over a period of thirty-eight years. 

The right face was the site of pain 393 times, as compared to 228 for the left side. 
Sixteen patients had bilateral pain. 

The average age of onset for the group was 51 years. 
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The maxillary division of the trigeminal nerve was affected in fifty-two cases, and 
the mandibular division was affected in fifty. Both the maxillary and mandibular di- 
visions were affected in 178 cases. 
Surgery (the extradural, preganglionic neurotomy) is the treatment of choice. 
J..c 


New Concepts in Immediate Denture Service. J. W. Hughes: D. Radiog. & Photog. 32: 
20, 1959. 
Three appointments are required to present and render immediate denture service. 
The first appointment is devoted to taking a history, clinical examination, making 
of x-rays, taking of impressions, and other necessary services including photographic records. 
The second appointment affords an opportunity to discuss the procedure of extrac- 
tion, the appearance of the finished denture, and the fee to be charged. 
At the third appointment, to which the patient is accompanied by a member of the 
family, the teeth are removed and the dentures are inserted. 
The illustrations are excellent. 


Experiences in the Surgical Management of Tic Douloureux. FE. 8. Gurdjian, J. E. Web- 
ster, and D. W. Lendner: Surgery 45: 264, February, 1959. 


This study deals with twenty-five years’ experience in the surgical management of 
tic douloureux. The majority of patients were over 50 years old, and the ratio of males 
to females was 6:7. 

The diagnosis of this disease is made on the basis of sudden, sharp, shooting pains 
involving the second and third divisions of the trigeminal distribution on the face, as- 
sociated in some cases with trigger zones on the face or in the mouth. 

Patients experiencing the first attack are usually treated conservatively; some get 
relief for months or years. 

Patients who have had repeated attacks of pain with the usual trigger zones and 
whose condition grows worse with time are candidates for surgical management. 

The surgical treatment for tic douloureux has been fairly well standardized. 


T. J. C. 
T. J. C. 
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7? 7? 
(Abst. ) 


Adrenosem (carbazochrome salicylate), in- 
effectiveness in reduction of surgical 
bleeding, 814 

Aleoholie gasserian injection for relief of tic 

douloureux, 769 (Abst.) 

bone disease, human, 

studies, 610 

foreign body in, 1478 
of young rats, effects on, of various 
levels of sweet peas (Lathyrus odor- 
atus) in diet, with protein and 
amino acid supplementation, 876 
ridge, surgical operations on, to correct 
occlusal abnormalities, 277, 413, 515 

Alveoloplasty and multiple dental extractions, 
fluid balance after, 929 

Ambulatory dental patients, general anes- 
thesia for, 1496 

procedures, fluothane for, 768 (Abst.) 

Ameloblastoma and craniopharyngioma—simi- 

larities and differences, 199 
peripheral, 760 
of symphysis of mandible, 1055 

Amelogenesis imperfecta, clinical report on 
six cases, 325 

American Academy of Dental Medicine, 384, 
1516 

announces midannual meeting, 1024 

American Academy of Implant Dentures, 637 

American Academy of Oral Pathology, 509, 
637, 893, 1023 

American Academy of Oral Roentgenology, 


Alveolar metabolic 


American Academy of Periodontology, 636 
American Association of Dental Editors, 1024 
American Board of Oral Pathology, 766 


*January, pp. 1-126; February, pp. 


127-258 ; 


American Dental Society of Anesthesiology, 
893 
American Institute of Dental 
changes name, 509 
American Institute of Oral 
history service, 1409 
American Society of Maxillofacial Symptoms, 
510 
American Society of Oral Surgeons, 1516 
Amosan; clinical evaluation of oxygenating 
agent, 320 
Analgesic, clinical study, 1203 
postoperative, in oral surgery, clinical in- 
vestigation of ethoheptazine citrate 
and acetylsalicylic acid, 438 
Anastomosis of severed parotid duct, 1419 
Anatomy and physiology, oral, 190, 1447 
Anderson, M.D., Hospital and Tumor Insti- 
tute (Houston), fourth annual clini- 
eal conference, 1280 
Anesthesia, conduction infiltration and gen- 
eral, in dentistry, 1283 (B. rev.) 
general, for ambulatory dental patients, 
1496 
Neraval sodium, 1227 
hazards of immediate postoperative period, 
125 (Abst.) 
local, influence of concentration of vaso- 
constrictor on, 1340 
and surgical training, 125 (Abst.) 
refrigeration, 1246 
Anesthesiology, 93, 1207, 1340 
Anesthetics, local, clinical efficiency of certain, 
in dental procedures, 93 
evaluation of levo-nordefrin in, 838 
Angiomas, peripheral, and treatment with 
sclerosing solution, 1157 
Announcements, 253, 384, 509, 636, 766, 893, 
1023, 1153, 1279, 1408, 1516 
Antibiotic(s), levels in saliva obtained with 
new antibiotic: Thiostrepton troche 
studies, 315 
new (Thiostrepton), 1334 
topical: Thiostrepton: clinical labora 
tory studies, 967° 
in oral surgery, current trends, 743 
prophylaxis: helpful or harmful, 122 
(Abst. ) 
Antibiotic-proteolytic enzyme preparations in 
treatment of oral lesions, 696 
Apex, lingual, removal via palatal approach, 
29 


Medicine 


Biology case 


March, pp. 259-388; April, pp. 389-514; 


May, pp. 515-642; June, pp. 643-770; July, pp. 771-898; August, pp. 899-1028; September, pp. 


1029-1156; October, pp. 1157-1284; November, pp. 1285-1412; December, pp. 1413-1540. 
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Armed Forces Institute of Pathology, 1409 
new director, 1407 
and Public Health Service, section by, 
234, 371, 610, 743, 876, 1008, 1147, 
1387, 1496 
Arteriography, external carotid; studies on 
oral circulation, 371 
Arthritis, infectious, of hip due to dental 
foci of infection, 83 
Auscultation-percussion, diagnosis of mandib- 
ular fractures by, 173 
Austrian Dental Congress, 385 
Auto-extraction, 302 


B 


Bactericidal agent, endodontic, new and su- 
perior, 222 

Bacteriology, 1141 

Bell’s palsy, 642 (Abst.) 

Benign mucous membrane pemphigus, oral 
manifestations, 950 

Berkshire Conference in Oral Pathology and 
Periodontology, tenth annual, 384 

Bleeding, oral, congenital absence of fibrino- 
gen rare cause of, 88 

surgical, ineffectiveness of carbazochrome 

salicylate (Adrenosem) in reducing, 
814 


Bone, alveolar, foreign body in, 1478 
disease, human alveolar, metabolic studies, 


giant-cell tumor of, 121 ( Abst.) 
grafts, mandibular, thirty-ninth and thirty- 
eighth year follow-up in three cases, 


769 (Abst.) 
lesions in ease of hyperparathyroidism, 
347 


sarcoma in Paget’s disease of, 121 ( Abst.) 

Book reviews, 120, 512, 895, 1027, 1283 

Books received, 513 

Boston University, 118, 254, 386, 510, 1279, 
1517 

Breast, secondary carcinoma of jaws secon- 
dary to primary carcinoma of, 1095 

Buccal cavity, salivary adenomas of, 125 
(Abst. ) 


Cc 
Calculus precipitation, relationship of pH to, 
180 


Canadian Dental Association, 1410 
Cancer and allied diseases, treatment, 1027 
(B. rev.) 
intraoral, radical surgery for, with preser- 
vation of mandible, 123 ( Abst.) 
of mouth, complications encountered in 
treatment, 1302 
significance of liver dysfunction in, 1156 
( Abst.) 
study of etiological factors, 258 (Abst.) 
oral, psychological reactions, 922 
surgery, replantation of mandible in, 640 
(Abst. ) 
Candida albicans infections, nystatin in 
treatment of, 642 (Abst.) 
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Carbazochrome salicylate (Adrenosem), in- 
effectiveness in reduction of surgical 
bleeding, 814 

Carbon-black carcinoma of Stensen’s duct, 
896 (Abst.) 

Carcinogens, effect of topical application on 
palatal mucosa of hamster, 501 

Carcinoma(s), carbon-black, of Stensen’s 
duct, 896 (Abst.) 

metastatic, of jaws secondary to primary 
carcinoma of breast, 1095 
multicentric, of oral cavity, 258 (Abst.) 
oral, identical bilateral, 890 
spindle-cell squamous, of lip, 1008 
squamous-cell, of lip and tongue, 1163 
arising in mucosa overlying torus pala- 
tinus, 289 
of tongue, treatment, 642 (Abst.) 
of tongue, problem in India, 640 (Abst.) 
transitional-cell, of maxillary sinus, 206 

Cast-metal splints for circumferential wiring ; 
management of fractures of lower 
jaw in children, 1413 

Cavity preparation, pulp reaction to, 1241 

Cementoblastoma, periapical, 1344 

Cementoma of maxilla, 1156 ( Abst.) 

Cementum, excessive formation toward fol- 
licle of embedded molar, 723 

resorption, effect of vitamin A deficiency 
on periodontal structures of rat 
molars, 1372 

Central nervous system and oral cavity, re- 

lationship between, 1257 
neurofibroma, 379 

Children, dermal fistulas of dental origin in, 

769 (Abst.) 
management of fractures of lower jaw in, 
1413 

Chirurgische unfallheilkunde, 512 (B. rev.) 

Cireulation, oral, studies on. I. Preliminary 
report on external carotid arteriog- 
raphy, 371 

Circumferential wiring; management of frac- 
tures of lower jaw in children, 1413 

of multiple, compound, comminuted 
mandibular fracture in 3-year-old 
child, 421 
Cleft lip and cleft palate, bilateral, problem 
of premaxilla in, 156 
palate; functional cephalometric radio- 
graphic investigation of nasal and 
oral pharyngeal structures during 
deglutition in operated cleft palate 
and non-cleft palate persons, 142 
Clinical case reports, instructive, 900 
oral pathology conference proceedings, 36 

Clostridiwm tetani, inhibitory action of stimu- 
lated whole saliva on in vitro growth 
of, 1141 

Codeine phosphate and dextro propoxyphene 
hydrochloride, single-blind compari- 
son, 1203 

Cold, effect of, as stressor agent upon perio- 
dontium of albino rats, 1311 

Colombian Congress of Plastic, Maxillo- 


Facial, and Hand Surgery, third, 
767 
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Colon, sigmoid, adenocarcinoma of mandible 
metastasized from primary tumor in, 
1228 

Condylar hyperplasia, 1433 

Contact dermatitis from 
and tubing, 92 

Corticotomy; surgical operations on alveolar 
ridge to correct occlusal abnormali- 
ties, 515 

Cosmetic correction of severe mandibular re- 
trusion, 513 ( Abst.) 

Cranial nerve origin of neurofibrosarcomas, 
897 (Abst. ) 

Craniopharyngioma and ameloblastoma—simi- 
larities and differences, 199 
Cryptococeosis (torulosis), roentgen manifes- 

tations, 121 (Abst.) 
Cylinder cone for dental roentgenography, 
1224 
Cyst, dermoid, of floor of mouth, 539 
sublingual ‘‘ranula,’’ and lipoma, 334 
large periodontal, of mandible, 1048 
Cytology, structural, of healing wound, 1484 


rubber nosepiece 


D 


Darier-White’s disease (keratosis follicu- 
laris), oral manifestation, 1468 
Darvon; clinical analgesic study, 1203 
Deglutition in operated cleft palate and non- 
cleft palate persons, functional 
cephalometric radiographic investiga- 
tion of nasal and oral pharyngeal 
structures during, 142 
Demineralized enamel, microroentgenographic 
investigation comparing natural and 
artificial lesions, 576 
Dental canal, inferior, relationship of roots 
of mandibular third molars to, 1061 
care, complete, of hemophiliac, 665 
extraction wounds, structural cytology, 1484 
films, very fast, kilovolt (peak) and sensi- 
tivity, 979 
Guidance Council for Cerebral Palsy, 1154 
hygiene, clinical, 1284 (B. rev.) 
instruments, high-speed, methods used in 
evaluation of, and some results, 234 
observations in Gaucher’s disease, 546 
and oral manifestations of histiocytosis X, 
473 
patients, ambulatory, 
for, 1496 
diabetic, 1519 (Abst.) 
practice, Lippincott’s 
(B. ree’d) 
procedures, ambulatory, fluothane for, 768 
(Abst. ) 
pulp, healing powers, 1249 
remedies, accepted, 1284 (B. rev.) 
roentgenography, cylinder cone for, 1224 
intraoral, simplifying and improving, 704 
salivary problem, drug control, 229 
structures, supporting, changing concepts, 
31 


general anesthesia 


handbook of, 513 


surgery, care of hemophiliac patient in, 542 

x-ray units, limited survey of radiation ex- 

posure from, 895 (Abst.) 

Dental-medical emergencies and 
tions, 895 (B. rev.) 


complica- 
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Dentine, classification into primary, secondary, 
and tertiary, 996 
Dentinogenesis, reparative, 595 
Dentist(s), laboratory tests for, 1324 
role in diagnosis and treatment of lesions 
of oral mucosa, 14 
Dentistry, diet, nutrition, and, 830 
fundamental biologic effects of x-rays in, 


562 

Dentures, immediate, new concepts, 1520 
( Abst.) 

Department of Health, Education, and Wel- 
fare, 1516 


Deposits on teeth, esterase activity associated 
with formation of, 1147 
Dermal fistulas of dental origin in children, 
769 (Abst.) 
Dermatitis, contact, from rubber nosepiece 
and tubing, 92 
Dermoid cyst of floor of mouth, 539 
sublingual ‘‘ranula,’’ and lipoma, 334 
Desquamative gingivitis, treatment, 1444 
Deutsche Gesellschaft fiir Kiefer- und 
Gesichtschirurgie, 510 
Developmental anomaly in form of occlusal 
tubercle with central canal which 
serves as pathway of infection to 
pulp and periapical region, 343 
propoxyphene hydrochloride and 
codeine phosphate, single-blind com- 
parison, 1203 
Diabetic dental patient, 1519 ( Abst.) 
Diagnosis, oral, 1027 (B. rev.) 
role in periodic health 
aminations, 1273 
Diet, nutrition, and dentistry, 830 
Disease, oral, management, 1027 (B. rev.) 
Drug control of dental salivary problem, 229 
Ductal sialolithotomy, prefabricated radi- 
opaque sutures in, 1296 
Dysplasia, fibrous, 66 
of jaws, radiological identification, 768 
(Abst. ) 


Dextro 


appraisal ex- 


E 


Edema, postoperative, in maxillofacial sur- 
gery, 124 (Abst.) 
Electrolytic precipitation of zine carbonate 
in jaw, 846 
Embedded molar, excessive formation of 
cementum toward follicle of, 72 
Emergencies and complications, dental-medi- 
eal, 895 (B. rev.) 
Emergency war surgery, NATO handbook, 
513 (B. rev.) 
Enamel, demineralized, microroentgeno- 
graphic investigation comparing 
natural and artificial lesions, 576 
Endo-cide; new and superior endodontic bac- 
tericidal agent, 104, 222 
Endodontic(s), 104, 211, 353, 497, 595, 732, 
857, 996, 1102, 1235, 1357, 1471 
bactericidal agent, new and superior, 104, 
999 
bead 


bacteriologic evaluation 
sterilizer for, 353 

therapy, control of gingival seepage prior 

to, 497 

flap operation, regeneration of 

periodontium after, 1471 


of glass 


and 


Epithelial attachment; changing concepts of 
supporting dental structures, 31 

Esophagus, 584 foreign bodies removed from, 
125 ( Abst.) 

Esterase activity associated with formation 
of deposits on teeth, 1147 
Ethoheptazine citrate and acetylsalicylic acid 

as postoperative analgesic in oral 
surgery, 438 
European Organization for 
Fluorine and Dental 
vention, 253 
European Orthodontic Society, 117 
Examinations, periodic health appraisal, role 
or oral diagnosis in, 1273 
Exodontia, 83, 175, 298, 542, 665, 814, 929, 
1061, 1180 
Extraction(s), dental, in 
(Abst. ) 
multiple dental, and alveoloplasty, fluid 
balance after, 929 
Extraoral roentgenographic 


Research on 
Caries Pre- 


hemophilia, 124 


techniques, 1450 


F 


Face, hemiatrophy of, 585 
Facial fractures, multiple, surgical treatment, 
657 
Familial neutropenia, chronic, with marked 
periodontal lesions, 310 
Fibrinogen, congenital absence of: rare cause 
of oral bleeding, 88 
Fibroblast, 1484 
Fibrolipoma, developing, of free gingiva, 489 
Fibromatosis gingivae, 1307 
Fibrous dysplasia, 66 
of jaws, radiological identification, 768 
( Abst.) 
First District Dental Society, 117, 253, 1154, 
1409 
Fistulas, dermal, of dental origin in children, 
769 (Abst.) 
Flap operation, regeneration of periodontium 
after endodontic therapy and, 1471 
Fluid balance after multiple dental extrac- 
tions and alveoloplasty, 929 
Fluothane for ambulatory dental procedures, 
768 (Abst.) 
Foreign body in alveolar bone, 1478 
584 removed from esophagus, 125 ( Abst.) 
Fractures, intra-alveolar, tissue repair in, 360 
jaw, some innovations in field of, 403 
of lower jaw in children, 1413 
of mandible, 643 
diagnosis by auscultation with percussion, 
173 
maxillary-zygomatic, internal wiring, 123 
(Abst. ) 
multiple compound, comminuted mandibu- 
lar, in 3-year-old child, 421 
facial, surgical treatment, 657 
subeondylar, immobilization after open re- 
ductions, 769 (Abst.) 
Free gingiva, developing fibrolipoma of, 489 
French — of Stomatology, sixteenth, 
7 
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G 


Gasserian injection, alcoholic, for relief of 
tic douloureux, 769 ( Abst.) 
Gaucher’s disease, dental observations in, 546 
Genetic characteristics of periodontium in 

three strains of inbred mice, 820 
Georgetown University, 119, 255, 1154 
Giant-cell reparative granuloma and related 

conditions affecting jawbones, 1285 

tumor of bone, 121 ( Abst.) 
Gingiva, free, developing fibrolipoma of, 489 
Gingival seepage, control of, prior to endo- 

dontic therapy, 497 
Gingivitis, desquamative, treatment of, 1444 
Glass bead sterilizer for endodontics, bac- 

teriologic evaluation, 353 
Gnotobiotie technology, second symposium on, 


9 


Grafts, mandibular bone, thirty-ninth and 
thirty-eighth year follow-up in three 
cases, 769 ( Abst.) 

Granuloma, giant-cell reparative, and related 
conditions affecting jawbones, 1285 


H 


Hamartoma of masseter muscle, 1169 
Hamster, effect of topical application of 
carcinogens on palatal mucosa, 501 
Head and neck pain in temporomandibular 
joint disease and muscle spasm, 769 
(Abst. ) 
Headache and source of pain, 175 
Healing powers of dental pulp, 1249 
Health appraisal examinations, periodic, role 
of oral diagnosis in, 1273 
Hemangioma(s), oral, treatment, 912 
with phlebolites, 124 (Abst. ) 
Hemangiosarcoma, primary, of jaw, 1459 
Hemiatrophy of face, 585 
Hemifacial spasm, 641 (Abst.) 
Hemophilia, dental extraction in, 124 ( Abst.) 
Hemophiliac, complete dental care, 665 
patient, care of, in dental surgery, 542 
Hemorrhage in oral surgery, 265 
Herpes simplex virus infection, primary, in 
adult, 185 
Highland View Cuyahoga County Hospital, 
(Cleveland), 511 
High-speed dental instruments, methods used 
in evaluation of, and some results, 
234 
Hip, infectious arthritis of, due to dental 
foci of infection, 83 
Histiocytosis X, oral and dental manifesta- 
tions, 473 
Histologic evaluation of pulp reactions to 
operative procedures, 1357 
study of various radiolucent areas of jaws, 
19 


Histopathology, oral, 895 (B. rev.) 
Study Club, 388 
Homoplastic tooth transplantation in Syrian 
hamster, 736 
Hormone, somatotropic, response of selected 
oral tissues to, in rats fed protein- 
free diet, 603 
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Hygiene, clinical dental, 1284 (B. rev.) 

Hyperostosis of mandible, 1017 

Hyperparathyroidism, bone lesions in case of, 
1347 


Hyperplasia, condylar, 1433 


I 


Idiopathic resorption with metaplasia, 591 
Immediate denture service, new concepts, 
1520 (Abst.) 
Implantodontics, evaluation of present status, 


Implants, intraoral titanium, 787 
subperiosteal, experiences with, 777 
India, problem of carcinoma of tongue in, 
640 (Abst. 
Infection, primary 
adult, 185 
Infectious arthritis of hip due to dental foci 
of infection, 83 
mononucleosis, oral lesions in, 685 
Inferior dental canal, relationship of roots of 
mandibular third molar to, 1061 
Inflammatory potential of root canal medic- 
aments, 211 
Instrument(s) for freehand preparation of 
looped arch wire splints, 427 
high-speed dental, methods used in evalua- 
tion of, and some results, 234 
International Academy of Oral Pathology, 
253, 636 
Intraoral dental roentgenography, simplifying 
and improving, 704 
titanium implants, 787 
x-ray technique, palate contour as limiting 
factor, 459 
Irradiation, osteomyelitis of mandible follow- 
ing, 896 ( Abst.) 


herpes simplex virus, in 


J 


Jaw, electrolytic precipitation of zine car- 
bonate in, 846 
fibrous dysplasia of, radiological 
fication, 768 (Abst. ) 
fracture, some innovations in field of, 403 
lower, management of fractures of, in 
children, 1413 
metastatic carcinoma secondary to primary 
carcinoma of breast, 1095 
osseous changes in, roentgenographic mani- 
festations, 442 
osteomyelitis of, in infants, 122 ( Abst.) 
prevention of osteoradionecrosis, 530 
primary hemangiosarcoma of, 1459 
various radiolucent areas of, importance of 
histologic study, 19 
Jawbones, giant-cell reparative granuloma and 
related conditions affecting, 1285 
Jewish Chronic Disease Hospital (Brooklyn), 
511 


identi- 


K 


Keratosis follicularis, oral manifestation, 


Kilovolt (peak) and sensitivity of very fast 
dental films, 979 
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L 


Laboratory tests for dentists, 1324 
Larynx, les maladies du, 513 (B. rev.) 
Lateral jaw technique in oral roentgenog- 
raphy, 1450 
Lathyrism, experimental, tissue changes in 
pulp during, 1102 
Lathyrus odoratus (sweet peas), effects of 
various levels in diet, with protein 
and amino acid supplementation, on 
alveolar bone of young rats, 876 
Leontiasis ossea, 983 
Lesions of oral mucosa, role of dentist in 
diagnosis and treatment, 14 
Levo-nordefrin in local anesthetics, clinical 
evaluation, 838 
Lingual apex, removal via palatal approach, 
298 
Lip, spindle-cell squamous carcinoma of, 1008 
and tongue, squamous-cell carcinoma of, 
1163 
Lipoma in floor of mouth, 1436 
of oral cavity, 349 
sublingual ‘‘ranula’’ and dermoid cyst, 334 
Liver dysfunction, significance in mouth can- 
cer, 1156 ( Abst.) 
Looped arch wire splints, instrument for free- 
hand preparation, 427 
Loyola University, 1024 
Lymphoma, malignant, of mandible and max- 
illary region, 128 
Lymphosarcoma of maxilla and 
294 


mandible, 


M 


Malignant lymphoma of mandible and maxil- 
lary region, 128 
melanoma, clinical evaluation, 641 (Abst.) 
primary, of oral cavity, 641 (Abst.) 
of skin in adults, 641 (Abst.) 
oral tumors, 258, 640 ( Abst.) 
Mandible, aberrant salivary gland tissue in, 
727 
adenocarcinoma of, metastasis from pri- 
mary tumor in sigmoid colon, 1228 
ameloblastoma of symphysis, 1055 
fractures, 643 
hyperostosis of, 1017 
large periodontal cyst, 1049 (Abst.) 
management of fractures of lower jaw in 
children, 1413 
and maxilla, lymphosarcoma, 294 
and maxillary region, malignant lymphoma, 
128 
sclerosing osteomyelitis, 391 
myxoma of, followed by resection and pros- 
thetic repair, 1032 
osteomyelitis following 
( Abst.) 
plastic. repair for total loss, 123 (Abst.) 
replantation in cancer surgery, 640 ( Abst.) 
restricted function of, experience of maxil- 
lofacial surgery clinic of Cluj con- 
cerning treatment, 77 
rhabdomyosarcoma involving left, 1175 
venous drainage of, 1447 


irradiation, 896 
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Mandibular bone grafts, thirty-ninth and 
thirty-eighth year follow-up in three 
eases, 769 (Abst.) 

canal, relationships of third molar roots to, 
853 


fractures, diagnosis by auscultation with 
percussion, 173 
multiple compound, comminuted, in 3- 
year-old child, 421 
prognathism, surgical-orthodontic method 
of correcting, 514 ( Abst.) 
retrusion,. severe, cosmetic correction, 513 
(Abst. ) 
Manhattan General Hospital (New York), 
257 
Massachusetts Memorial Hospitals and Boston 
University, 254, 386, 1154, 1279 
Masseter muscle, hamartoma of, 1169 
Maxilla, cementoma, 1156 ( Abst.) 
and mandible, lymphosarcoma of, 294 
sclerosing osteomyelitis of, 391 
osteogenic sarcoma of, 493 
and paranasal sinuses, mucormycosis of, 
304 
Maxillary region and mandible, malignant 
lymphoma of, 128 
sinus, transitional-cell carcinoma of, 206 
Maxillary-zygomatie fractures, internal wir- 
ing, 123 (Abst.) 
Maxillofacial area, malignant tumors of, 
surgical treatment, 122 ( Abst.) 
surgery in acute trauma, 1387 
clinic of Cluj, experience concerning 
treatment of restricted function of 
mandible, 77 
postoperative edema, 124 (Abst.) 
Mechanical trauma, x-ray evidence, 1215 * 
Medical College of Virginia, 1281 
Medicaments, root canal, inflammatory po- 
tential, 211 
Medicine, oral, 122, 641 (Absts.); 88, 185, 
304, 430, 685, 830, 950, 1073, 1200, 
1324, 1444 ° 
Melanoma, malignant, clinical evaluation, 641 
(Abst. ) 
primary, of oral cavity, 641 (Abst.) 
of skin in adults, 641 (Abst.) 
Metabolic studies of human alveolar bone 
disease, 610 
Metaplasia, idiopathic resorption with, 591 
Metastasis from primary tumor in sigmoid 
colon, adenocarcinoma of mandible, 
1228 
Metastatic carcinoma, 1228 
of jaws secondary to primary carcinoma 
of breast, 1095 
Metropolitan Conference of Hospital Dental 
Chiefs, 638 
Microroentgenographic investigation of de- 
mineralized enamel, comparing 
natural and artificial lesions, 576 
Mid-Continent Dental Congress, 766, 1153 
Molar(s), embedded, excessive formation of 
cementum toward follicle of, 723 
mandibular third, relationship of roots to 
inferior dental canal, 1061 ‘ 


Mononucleosis, infectious, oral lesions, 685 
Mount Sinai Hospital (New York), 1282, 
10 


14 
Oral Pathology Laboratory, 1516 
Mouth, cancer of, complications encountered 
in treatment, 1302 
significance of liver dysfunction in, 1156 
(Abst. ) 
study of etiological factors, 258 ( Abst.) 
dermoid cyst of floor of, 539 
lipoma in floor of, 1436 
Mueogingival surgery, histologic evaluation, 
1184 


Mucormyecosa of paranasal sinuses and max- 
illa, 304 
Mucous membranes, oral, new vehicle (Ora- 
base) for application of drugs to, 
1080 
pemphigus, benign, oral manifestations, 
950 


Muscle spasm and temporomandibular joint 
disease, head and neck pain in, 769 
(Abst. ) 

Myxoma of mandible, followed by resection 
and prosthetic repair, 1032 


N 


Narcotics and sedatives for use in pre- 
anesthetic medication, 896 (Abst.) 

Nasal and oral pharyngeal structures during 
deglutition in operated cleft palate 
and non-cleft palate persons, 142 

NATO handbook: emergency war surgery, 
513 (B. rev.) 

Neck and head pain in temporomandibular 
joint disease and muscle spasm, 769 
(Abst. ) 

Neraval sodium for general anesthesia, 1207 

Neural impulse transmission in human teeth, 
investigation of mechanism, 190 

Neuralgia, trigeminal, treatment of 637 pa- 
tients with, 1519 (Abst.) 

Neurilemmoma of tongue, 1464 

Neurinoma in vestibular mucosa, 1429 

Neuroblastoma, olfactory, 1040 

Neurofibroma, central, 379 

Neurofibrosarcomas of cranial nerve origin, 
897 (Abst.) 

Neutropenia, chronic familial, with marked 
periodontal lesions, 310 

Nevus, white sponge, 1200 

New teeth for old, 1284 (B. rev.) 

New York Institute of Clinical Oral Pa- 
thology, Inc., 766, 894, 1153, 1516 

transactions of twenty-fifth anniversary 
meeting January 24, 1958, 1 
twenty-five years in retrospect, 62 

New York University, 386, 639, 1025, 1410 

Nosepiece and tubing, rubber, contact derma- 
titis from, 92 

Nutrition, diet, and dentistry, 830 

Nystatin in treatment of Candida albicans 
infections, 642 (Abst.) 
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O 


Occlusal abnormalities, surgical operations 
on alveolar ridge to correct, 277, 
413, 515 
trauma, periodontitis simplex with, 1321 
tubercle, developmental anomaly in form 
of, with central canal which serves 
as pathway of infection to pulp and 
periapical region, 343 
Ohio State University, College of Dentistry, 
1025 
Olfactory neuroblastoma, 1040 
Operations, surgical, on alveolar ridge to cor- 
rect occlusal abnormalities, 277, 413, 
515 
Operative oral surgery (See Surgery) 
procedures, histologic evaluation of pulp 
reactions to, 1357 
pulp reactions to, 1235 
Orabase, new vehicle for application of drugs 
to oral mucous membranes, 1080 
Oral anatomy and physiology, 190, 1447 
bleeding, congenital absence of fibrinogen 
rare cause of, 88 
eancer, psychological reactions, 922 
carcinoma, identical bilateral, 890 
cavity and central nervous system, relation- 
ship between, 1257 
lipoma of, 349 
multicentric carcinomas of, 258 ( Abst.) 
primary malignant melanoma of, 641 
(Abst. ) 
circulation, studies of. I. 
port on external 
raphy, 371 
and dental manifestations of histiocytosis 
X, 473 
diagnosis, 1027 (B. rev.) 
role in periodic health appraisal examina- 
tions, 1273 
disease, management, 1027 (B. rev.) 
pathologie physiology of, 1283 (B. rev.) 
hemangiomas, treatment, 912 
histopathology, 895 (B. rev.) 
lesions in infectious mononucleosis, 685 
proteolytic enzyme-antibiotic prepara- 
tions in treatment of, 696 
medicine (See Medicine) 
mucosa, lesions of, role of dentist in diag- 
nosis and treatment, 14 
mucous membranes, new vehicle (Orabase ) 
for application of drugs to, 1080 
pathology (See Pathology) 


Preliminary re- 
carotid arteriog- 


Pathology Laboratory of Mount Sinai 
Hospital, 1516 
pharyngeal and nasal structures during 


deglutition in operated cleft palate 
and non-cleft palate persons, 142 
roentgenographic diagnosis, 512 (B. rev.) 
roentgenology (See Roentgenology) 
surgery (See Surgery) 
tissues, response of selected, to somato- 
tropic hormone in rats fed protein- 
free diet, 603 
in vitiligo, 1073 
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tuberculosis, 430 
tumors, malignant, 258, 640 (Absts.) 
Orthodontia, textbook of, 513 (B. rece’d) 
Osseous changes in jaws, roentgenographic 
manifestations, 442 
Osteogenic sarcoma of maxilla, 493 
Osteomyelitis of jaws in infants, 122 (Abst.) 
of mandible following irradiation, 896 
( Abst. ) 
sclerosing, of mandible and maxilla, 
Osteoradionecrosis of jaws, prevention, 
Oxygenating agent, clinical evaluation, 


391 
530 
320 


P 


Pacific Coast Oral Pathology Workshop, first 
annual, 385 
Paget’s disease of bone, sarcoma in, 121 
( Abst. ) 
Pain, head and neck, in temporomandibular 
joint disease and muscle spasm, 769 
( Abst. ) 
headache and source of, 175 
Palatal approach for removal of lingual 
apex, 298 
mucosa of hamster, effect of topical appli- 
cation of carcinogens on, 50 
Palate contour as limiting factor in intra- 
oral x-ray technique, 459 
Palsy, Bell’s, 642 ( Abst.) 
Paranasal sinuses and maxilla, mucormycosis 
of, 304 
Parotid duct, severed, anastomosis of, 1419 
swelling, persistent, 1424 
Pathology, clinical oral, conference proceed- 
ings, 36 
oral, 121, 641 (Absts.) ; 199, 325, 473, 585, 
723, 983, 1095, 1228 1347, 1459 
contributions to development, 3 
for students of dentistry, 513 (B. ree’d) 
Pemphigus, benign mucous membrane, oral 
manifestations, 950 
Perforation, unusual, of anterior tooth, 732 
Periapical cementoblastoma, 1344 
region and pulp, developmental anomaly in 
form of occlusal tubercle with central 
canal which serves as pathway of 
infection to, 343 
Periodontal cyst, large, of mandible, 1048 
lesions, marked, chronic familial neutro- 
penia with, 310 
ligament; changing concepts of supporting 
dental structures, 33 
structures of rat molars, effect of vitamin 
A deficiency on, 1372 
Periodontally diseased teeth, root surface re- 
sorption of, 1439 
Periodontics, 180, 676, 820, 941, 1184, 1311, 
1439 
concept—theory and practice, 120 (B. rev.) 


eee simplex with occlusal trauma, 
Periodontium of albino rats, effect of cold as 
stressor agent upon, 1311 
of anterior teeth of 4-year-old boy, micro- 
scopic studies, 941 
observation on some genetic characteristics 
of, in three strains of inbred mice, 
820 
regeneration after endodontic therapy and 
flap operation, 1471 
Periodontology; clinical pathology and treat- 
ment of periodontal tissues, 120 
(B. rev.) 
Periodontosis, studies on etiology, 676 
Peripheral ameloblastoma, 760 
angiomas and treatment with sclerosing 
solution, 1157 
pH, relationship to calculus precipitation, 180 
Pharmacology, synopsis of, 1283 (B. rev.) 
and therapeutics, 229, 315, 438, 696, 838, 
967, 1080, 1203, 1334 
Philadelphia General Hospital, 1282 
Philadelphia VA Hospital, internship avail- 
able, 638 
Phlebolites, hemangioma with, 124 (Abst.) 
Physiology, oral anatomy and, 190 
Plastic repair for total loss of mandible, 123 
(Abst. ) 
Polyeystoma, 484 
Polyethylene tubing as splint in repair of 
severed parotid duct, 1419 
Postoperative period, immediate, hazards of, 
125 (Abst.) 
Preanesthetic medication, study of narcotics 
and sedatives for use in, 896 ( Abst.) 
Prefabricated radiopaque sutures in ductal 
sialolithotomy, 1296 
Premaxilla, problem of, in bilateral cleft lip 
and cleft palate, 156 
Professional news items, 117 (See also An- 
nouncements ) 
Prognathism, mandibular, surgical-orthodon- 
tic method of correcting, 514 
(Abst. ) 
Prophylaxis, antibiotic: helpful or harm- 
ful? 122 (Abst.) 
Prosthodontics; new teeth for old, 1284 
(B. rev.) 
Protein-free diet, response of selected oral 
tissues to somatotropic hormone in 
rats fed, 603 
Proteolytic enzyme-antibiotic preparations in 
treatment of oral lesions, 696 
Psychological reactions to oral cancer, 922 
Publie health, 1273 
Public Health Service and Armed Forces, 
section by, 234, 371, 610, 743, 876, 
1008, 1147, 1387, 1496 . 
Pulp, dental, healing powers, 1249 
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and periapical region, developmental anom- 

aly in form of occlusal tubercle 

with central canal which serves as 
pathway of infection to, 343 


reactions to operative procedures, 1235, 
1357 


tissue changes during experimental lathy- 
rism, 1102 
Purpura, thrombocytopenic, due to quinine, 
with oral symptoms, 692 


Q 


Quinine, thrombocytopenic purpura due to, 
with oral symptoms, 692 


R 


Radiation exposure from dental x-ray units, 
limited survey, 895 (Abst.) 
Radiolucent areas of jaws, importance of 

histologic study, 19 
Radiopaque sutures, prefabricated, in ductal 
sialolithotomy, 1296 
Radiotherapy of mouth and neck, thrush 
complicating, 896 ( Abst.) 
‘*Ranula,’’ sublingual, dermoid cyst, and lip- 
oma, 334 
Reece, Michael, Hospital (Chicago) an- 
nounces dental internships, 388 
and Medical Center, 638 
Refrigeration anesthesia, 1246 
Regeneration of periodontium after endo- 
dontic therapy and flap operation, 
1471 
Reparative dentinogenesis, 595 
granuloma, giant-cell, and related con- 
ditions affecting jawbones, 1285 
Replantation of mandible in cancer surgery, 
640 (Abst.) 
Research, 113, 360, 501, 603, 736, 1002, 1257, 
1372, 1484 
Resorption, idiopathic, with metaplasia, 591 
root surface, of periodontally diseased 
teeth, 1439 
Retrusion, severe mandibular, cosmetic cor- 
rection, 513 (Abst.) 
Rhabdomyosarcoma involving left mandible, 


Roentgenographic diagnosis, oral, 512 (B. 
rev.) 
techniques, extraoral, 1450 
Roentgenography, dental, cylinder cone for, 
1224 


intraoral and dental, simplifying and im- 
proving, 704 
Roentgenology, oral, 442, 562, 704, 846, 975, 
1090, 1214, 1344, 1450 
device for centering and angulating x- 
rays in, 975 
Roentgeno-questions, 1090, 1214, 1346, 1458 
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Root(s) canal cultures, bacteriologic results 
from 4,000, 857 
medicaments, inflammatory potential, 211 
fractures, intra-alveolar, tissue repair in, 
360 
of mandibular third molars, relationship to 
inferior dental canal, 1061 
surface resorption of periodontally diseased 
teeth, 1439 
third molar, relationships to mandibular 
eanal, 853 


St. Louis University, 511, 1155 
Saliva, antibiotic levels in, obtained with new 
antibiotic: Thiostrepton troche 
studies, 315 
stimulated whole, inhibitory action on in 
vitro growth of Clostridium tetani, 


1141 
Salivary adenomas of buccal cavity, 125 
( Abst.) 
glands, minor, tumors of, 768 ( Abst.) 
tissue, aberrant, in mandible, 727 
problem, dental, drug control, 229 
Sarcoma, osteogenic, of maxilla, 493 
in Paget’s disease of bone, 121 (Abst.) 
Schwannoma of tongue, 1464 
in vestibular mucosa, 1429 
Sclerosing osteomyelitis of mandible and 


maxilla, 391 
solution in treatment of peripheral angi- 


omas, 1157 
Sedatives and narcotics for use in pre- 
anesthetic medication, 896 (Abst.) 


Seepage, gingival, control of, prior to endo- 
dontie therapy, 497 

Selenium content of human teeth, 113 

Severed parotid duct, anastomosis, 1419 

Sialoliths, miniature, in Wharton’s duct, sur- 
gical excision, 165 

Sigmoid colon, adenocarcinoma of mandible 
metastasized from primary tumor in, 
1228 

Sinus(es), maxillary, transitional-cell earci- 
noma of, 206 

paranasal, and maxilla, mucormycosis of, 


304 

Skin, malignant melanomas of, in adults, 641 
(Abst. ) 

Society of Oral Physiology and Occlusion, 
1153 


Sodium peroxyborate monohydrate; clinical 
evaluation of oxygenating agent, 320 

Somatotropic hormone, response of selected 
oral tissues to, in rats fed protein- 
free diet, 603 

Southern California Academy of Oral Pa- 
thology, 637 

Southwest Society of Periodontists, 386 

Spasm, hemifacial, 641 (Abst.) 

Spindle-cell squamous carcinoma of lip, 1008 
Splints, looped arch wire, instrument for 
freehand preparation, 427 
Squamous carcinoma, spindle-cell, of lip, 1008 
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Squamous-cell carcinoma of lip and tongue, 
1163 
arising in mucosa overlying torus pala- 
tinus, 289 
of tongue, treatment, 642 (Abst.) 
Stensen’s duct, carbon-black carcinoma of, 
896 (Abst.) 
Sterilizer, glass bead, for endodontics, bac- 
teriologic evaluation, 353 
Stressor agent, effect of cold as, upon perio- 
dontium of albino rats, 1311 
Structural cytology of healing wound, 1484 
Subcondylar fractures, immobilization after 
open reductions, 769 ( Abst.) 
Sublingual ‘‘ranula,’’ dermoid cyst, and lip- 
oma, 334 
Subperiosteal implants, experiences with, 777 
Supernumerary teeth, 730 
Supporting dental structures, changing con- 
cepts, 31 
Surgery, cancer, replantation of mandible in, 
640 (Abst.) 
dental, care of hemophiliac patient in, 542 
emergency war, 1284 (B. rev.) 
NATO handbook, 513 (B. rev.) 
maxillofacial, in acute trauma, 1387 
postoperative edema, 124 (Abst.) 
mucogingival, histologic evaluation, 1184 
operative oral, 66, 128, 265, 391, 515, 643, 
777, 900, 1032, 1157, 1285, 1413 
oral, 122, 642 (Absts.); 512 (B. rev.) 
clinical investigation of ethoheptazine 
citrate and acetylsalicylic acid as 
postoperative analgesic in, 438 
eurrent trends in antibiotics in, 743 
hemorrhage in, 265 
practical oral, 1283 (B. rev.) 
radical, for intraoral cancer, with preser- 
vation of mandible, 123 (Abst.) 
Surgical bleeding, ineffectiveness of carbazo- 
chrome salicylate (Adrenosem) in 
reducing, 814 
of miniature sialoliths in Whar- 


excision 
ton’s duct, 165 

management of tie douloureux, 1520 
( Abst.) 


operations on alveolar ridge to correct oc- 
clusal abnormalities, 277, 413, 515 
training and local anesthesia, 125 (Abst.) 
treatment of multiple facial fractures, 657 
Surgical-orthodontic method of correcting 
mandibular prognathism, 514 
( Abst. ) 
Sutures, prefabricated radiopaque, in ductal 
sialolithotomy, 1296 
Sweet peas, effects of various levels in diet, 
with protein and amino acid supple- 
mentation, on alveolar bone of young 
rats, 876 
Swelling, persistent parotid, 1424 
Swiss Dental Congress, 510 
Symphysis of mandible, ameloblastoma of, 
1055 


Teeth, anterior, of 4-year-old boy, micro- 
scopic studies of periodontium of, 
941 
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esterase activity associated with formation 
of deposits on, 1147 

human, neural impulse transmission in, 190 

selenium content, 113 

new, for old, 1284 (B. rev.) 

periodontally diseased, root surface re- 
sorption of, 1439 

supernumerary, 730 

Temple University School of Dentistry, 388, 
511, 767, 1026 

Temporomandibular joint, creation of false, 
in eases of ankylosis by means of 
non-electrolytic metal, 123 (Abst.) 

disease and muscle spasm, head and neck 
pain in, 769 (Abst.) 

Tests, laboratory, for dentists, 1324 
Thiostrepton; clinical laboratory studies on 
new topical antibiotic, 967 
troche studies; antibiotic levels in saliva 

obtained with new antibiotic, 315 
tube dilution sensitivity studies, 1334 

Third molar roots, relationships to mandibu- 
lar canal, 853 

Thrombocytopenic purpura, 1180 

due to quinine, with oral symptoms, 692 

Thrush complicating radiotherapy of mouth 
and neck, 896 ( Abst.) 

Tic douloureux, alcoholic gasserian injection 
for relief, 769 (Abst.) 

surgical management, 1520 (Abst.) 

Timers, x-ray, accuracy of, 717 

Tissue changes in pulp during experimental 
lathyrism, 1102 

repair in intra-alveolar root fractures, 360 

Titanium implants, intraoral, 787 

Tongue, carcinoma of, problem in India, 640 
(Abst. ) 

and lip, squamous-cell carcinoma of, 1163 

neurilemmoma of, 1464 

squamous-cell carcinoma of, treatment, 642 
(Abst. ) 

Tooth, anterior, treatment of unusual per- 

foration, 732 
bud transplantation, divergent approach to, 
002 
transplantation, homoplastic, in 
hamster, 736 

Torulosis (eryptococcosis), roentgen manifes- 

tations, 121 (Abst.) 

palatinus, squamous-cell carcinoma 

arising in mucosa overlying, 289 

Townsend, Frank M., new director at Armed 
Forces Institute of Pathology, 1407 

Transplantation, homoplastic, of teeth in 
Syrian hamster, 736 

‘tooth bud, divergent approach to, 1002 

Trauma, acute, maxillofacial surgery in, 1387 

mechanical, x-ray evidence, 1215 
occlusal, periodontitis simplex with, 1321 

Trigeminal neuralgia, treatment of 637 pa- 
tients with, 1519 (Abst.) 

Tubercle, ocelusal, developmental anomaly in 
form of, with central canal which 
serves as pathway of infection to 
pulp and periapical region, 343 

Tuberculosis, oral, 430 


Syrian 


Torus 
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Tufts University School of Dental Medicine, 
119, 256, 639, 1026, 1411, 1518 
announces research fellowships, 1412 
Tumor(s), giant-cell, of bone, 121 (Abst.) 
malignant, of maxillofacial area, surgical 
treatment, 122 (Abst.) 
oral, 258, 640 (Absts.) 
of minor salivary glands, 768 (Abst.) 


U 


University of Alabama, 117, 253, 1026, 1279 
of Illinois, 386, 638, 894, 1024, 1279 
of Kansas City, 118, 255 
of Minnesota, 118, 256, 387, 1024, 1155, 
1280, 1410 
fellowship in clinical oral pathology, 119, 
1517 


of Oregon Dental School, 387 
of Pennsylvania, 387, 511, 1280, 1411, 1517 
clinical fellowships in oral pathology, 
1411, 1518 
of Pittsburgh, 1518 
of Tennessee College of Dentistry, 388 
of Texas M. D. Anderson Hospital and 
Tumor Institute, 1411 
fourth annual clinical conference, 1280 
Dental Branch, 893, 1281 
of Washington, 895 


Vv 


Vascular changes in periodontium, 676 
Vasoconstrictor, concentration of, influence 
on local anesthesia, 1340 
Venous drainage of mandible, 1447 
Vestibular mucosa, neurinoma in, 1429 
Veterans Administration Medical Teaching 
Group Hospital (Memphis), 1409 
Vitamin A deficiency, effect on periodontal 
structures of rat molars, with em- 
phasis on cementum resorption, 1372 
Virus infection, primary herpes simplex, in 
adult, 185 
Vitiligo, oral tissues in, 1073 


Ww 


War surgery, emergency, 1284 (B. rev.) 
NATO handbook, 513 (B. rev.) 

Western Reserve University, 119 

Western Society of Periodontology, 1410 

Wharton’s duet, ‘surgical excision of minia- 
ture sialoliths in, 165 

White sponge nevus, 1200 

Wiring, circumferential; management of mul- 
tiple compound, comminuted man- 
dibular fracture in 3-year-old child, 
421 

Wound, healing, structural cytology of, 1484 


x 


X-ray(s), device for centering and angulating 
in oral roentgenology, 975 
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X-ray (s)—Cont’d 
evidence of mechanical trauma, 1215 
film, intraoral, relative film speeds of com- 
monly used, 1091 
fast dental, kilovolt 
sensitivity, 979 
fundamental biologic effects in dentistry, 
562 
technique, intraoral, palate 
limiting factor, 459 
units, dental, limited survey of radiation 
exposure from, 895 ( Abst.) 


Z 


Zine carbonate, electrolytic precipitation in 
jaw, 846 


very (peak) and 


contour as 


Editorials 


The American Academy of Oral Roentgen- 
ology Joins Our Journal, 389 

The Dentist’s Responsibility in Diagnosis and 
Treatment of Cancer, 771 

First Conference of the International Acade- 
my of Oral Pathology, 1408 

The International Academy of Oral Path- 
ology, 899 

New Section by the Armed Forces and Public 
Health Service, 127 

The Past and the Future, 1029 

Professor Alfred Gysi, 1515 

The Staff of the Section by the Armed Forces 
and Public Health Service, 259 
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OPERATIVE ORAL SURGERY 


Management of Fractures of Lower Jaw in Children. Daman Lal, B.D.S (Pb.), 
L.D.S., R.C.S. (Eng.), J. C. Manchanda, B.A. (Pb.), L.D.S., R.C.S. (Eng.), 
F.I.C.D. (U.S.A.), and Shadi Lal Khanna, B.D.S. (Pb.), Amritsar, India _ 1413 


A useful method for the fixation of fractures in children is described. 
Anastomosis of a Severed Parotid Duct. Daniel J. Rossi, D.D.S., M.Sc., seg 
Polyethylene tubing is a useful adjunct in the repair oy the parotid pany 


A Persistent Parotid Swelling. Henry J. Sazima, B.S., D.D.S., Cleveland, Ohio ~ 1424 
Because of the possibility of malignancy, persistent parotid swellings should be 
subjected to thorough evaluation and definitive therapy. 

Neurinoma in the Vestibular Mucosa. Stanley E. Winters, D.D.S., and Ernest E. 

Here is described a tumor that has occurred in an unusual location. 


Condylar Hyperplasia. Marcos Dones, D.D.S., B.S., San Juan, Puerto Rico_ -— ~— 
Condylar hyperplasia is one of several conditions causing facial and occlusal 
abnormalities. 
Lipoma in the Floor of the Mouth. Harris Blake, D.D.S., and Fred S. Blake, D. D. S., 


The diagnosis of eins i may be difficult if the surface is not involved. ry case 
of this type is reported here. 


PERIODONTICS 


Root Surface Resorption of Periodontally Diseased Teeth. B. L. C. Harvey, B.D.S. 
(Syd.), and H. A. Zander, M.S., D.D.S., Rochester, N. Y.- 1439 
An interesting study of root surface resorption occurring in teeth affected by 
periodontal disease. 


ORAL MEDICINE 


Treatment of Desquamative Gingivitis. Thomas A. Armao, D.D.S., Brooklyn, N. Y. 1444 
Successful treatment of a difficult oral disease is described. 


ORAL ANATOMY AND PHYSIOLOGY 
Venous Drainage of the Mandible. Lawrence Cohen, B.Ch.D., F.D.S.R.C.S. (Eng.), 


The anatomy of the venous system should be understood, since iabeetion — 
malignant disease spread through it. 


ORAL ROENTGENOLOGY 


Extraoral Techniques. Arthur H. Wuehrmann, D.M.D., and Aaron A. Chilcoat, 
In the first of a series of articles on extraoral projections, the authors discuss 
a practical approach to viewing the mandible and maxilla by means of a 
lateral jaw technique. 
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because V-Cillin K offers three distinct advantages 


Fast: Therapeutic concentrations appear in the general circu- 
lation within fifteen minutes after administration. 

Effective: Higher blood levels are achieved than with any other 
type of oral penicillin. Bactericidal concentrations are assured. 
Infections resolve rapidly. 

Dependable: All patients have shown therapeutic blood concen- 
trations of penicillin with recommended doses. Also, V-Cillin K 
is considerably safer than intramuscular penicillin. 

DosaGE: 125 or 250 mg. three times daily. 

SupPPLIED: Scored tablets of 125 and 250 mg. (200,000 and 
400,000 units). 


V-Cillin K® (penicillin V potassium, Lilly) 


ELI LILLY AND COMPANY ee INDIANAPOLIS 6, INDIANA, U.S.A. 
933264 


Oral Surg., Oral Med., Oral Path. 


V-CILLIN 4 
QUALITY / RESEARCH / mTEGRITY 
Page 2 


Contents continued from page one 


ORAL PATHOLOGY 


Primary Hemangiosarcoma of the pens Patrick D. Toto, D.D.S., M.S., and John 


It is of great importance that dining lesions be recognized clinically. 


A Case of Neurilemmoma (Schwannoma) of the Tongue. Ian W. Cameron, L.D.S., 


Neurilemmoma usually occurs in relation to peripheral nerves, but its clinical 
diagnosis is difficult. Here is a case that occurred in the tongue. 
The Oral Manifestation of Keratosis Follicularis. Robert J. Gorlin, D.D.S., M.S., 

and Anand P. Chaudhry, B.D.S., M.S., Ph.D., Minneapolis, Minn. 1468 


This disease of the skin is of interest to the dental practitioner since it fre- 
quently manifests oral lesions. 


ENDODONTICS 
Regeneration of the Periodontium After Endodontic Therapy and Flap Operation. 

William H. Hiatt, A.B., D.D.S., Denver, Colo. 
Simultaneous endodontic therapy and a flap operation are cai 
Foreign Body in the Alveolar Bone. Ian W. Cameron, L.D.S., B.D.S., F.D.S.R.C.S., 

An interesting study for the endodontist. 


RESEARCH 


Structural Cytology of the Healing Wound. I. The Fibroblast. M. A. Hairstone, 
The healing of extraction wounds nae hile studied morphologically by the 
author. 


SECTION BY THE 
ARMED FORCES AND PUBLIC HEALTH SERVICE 


Physiologic Studies in General Anesthesia for Ambulatory Dental Patients. Edward 
J. Driscoll, D.D.S., Gilbert R. Christenson, M.D., and Carl L. White, A.B., 


Here is a valuable investigation of the effects of general anesthetics given to 
ambulatory patients. 
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Analgesia with a plus 


In Oral Surgery 


meperidine-promethazine combined 


Promethazine Hydrochloride and Meperidine Hydrochloride, Wyeth 


MEPERGAN is indicated in endodontic, periodontic, and virtually all oral surgery. It may be 
used as an adjunct to local anesthesia or as premedication for general anesthesia. MEPERGAN 
is appropriate both for the patient requiring several simple procedures in one session and 
for the patient requiring more extensive work. 


e Permits smaller doses of general an- 
esthetics 


e Provides analgesia plus sedative, am- 
nesic, antiemetic, antihistaminic, and 
potentiating actions 


e Permits smaller doses of narcotic 
analgesics by promethazine poten- 


e Produces analgesia reported to be 


tiation 
twice as great as that of its meperi- 
dine content e Reduces alterations in vital functions 
by reducing need for depressant 
e Provides safe basal anesthesia agents 


*Trademark 


Available in TUBEXx® disposable sterile- 
needle units 


Also available in multiple-dose vials 


Philadelphia 1, Pa 
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< OH|o NITROUS OXIDE and OXYGEN 
... used with confidence by dental surgeons everywhere 


@ Frequent checking at various stages of production in- 
sures a consistent purity that exceeds U.S.P. standards. 


@ All valves are carefully tested and each cylinder is 
evacuated prior to filling to eliminate any possibility 
of contaminants. 


@ All small Ohio medical gas cylinder valves are equipped 
with the new “Gasloc” seal to prevent leakage. 


@ Almost 50 years of experience in the medical gas field 
makes Ohio Chemical exceptionally well qualified to 
supply your gas needs. 

@ Prompt, local service is available through the more 


than 250 authorized Ohio Chemical dental supply 
dealers located throughout the United States and Canada. 


Write for Ohio Chemical’s Medical Gas Catalog No. 4662. It 
gives detailed information on all Ohio gases, including Trimar® 
(Ohio Chemical’s brand of trichloroethylene, U.S.P.), Vinamar® 
(ethyl vinyl ether), and ethyl chloride. Please direct your request 


to Dept. OS-12. 


Ohio Chemical Pacific Company, Berkeley 10, Calif. 
¢ ¢ Ohio Chemical Canada Limited, Toronto 2, Ontario 
Airco Company International, New York 17, N. Y. 


Cia. Cubafia de Oxigeno, Havana 
OHIO CHEMICAL & SURGICAL EQUIPMENT CO. 
(A Division of Air Reduction Company, Inc.) (All Divisions or Subsidiaries of 


MADISON 10, WISCONSIN Air Reduction Company, Incorporated) 
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Step -by --Step 


rawings 


By FRANK McDOWELL, M.D., 
Assistant Professor of Clinical 
Surgery, Washington Univer- 
sity School of Medicine; 
JAMES BARRETT BROWN, 
M.D., Professor of Clinical 
Surgery, Washington Univer- 
sity; and MINOT P. FRYER, 
M.D., Assistant Professor of 
Clinical Surgery, Washington 
University, St. Louis, Mis- 
souri. 


1954 213 pages 
634" x 93%," $5.00 


Compact, CButoul resentation of Surgery 
of of the Mouth, and Jaws. 


McDOWELL—BROWN-FRYER 


SURGERY OF 
FACE, MOUTH, 
AND JAWS 


Here is a clear, compact, clinical presentation on sur- 
gery for lesions of the face, mouth and jaws written 
with conviction by three prominent authorities in this 
field. Designed primarily for oral and maxillo-facial 
surgeons, this monograph also provides valuable guid- 
ance to the general practitioner in the diagnosis of the 
different surgical conditions occurring within the oral 
cavity. Simple, direct and easy-to-understand language 
is used to discuss the most common lesions of the 
mouth and jaws, and the authors use well-chosen photo- 
graphs and diagrams to illustrate important points. 
Many of the operations are diagrammed with step-by- 
step drawings with accompanying legends explaining 
each drawing and discussing fine points of technique. 


Entirely clinical in nature, this compact treatise gives 
special attention to cleft lips and palates and benign 
and malignant tumors of the face, mouth and jaws. 
You’ll also find valuable help in chapters on Examina- 
tion of the Mouth and Jaws, Technical Points in Mouth 
and Jaw Surgery, Inflammatory Processes in the Jaws 
and Adjacent Soft Tissues, Traumatic Injuries of the 
Face and Jaws, Congenital Anomalies of the Face and 
Jaws and Neck Dissections for Metastatic Carcinoma 
from Mouth and Jaws. 


Order Your Copy Today! 


The C.V. Mosby Company 
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A striking new advance 
, dental publishing .. . 


Cogsell’s SURGERY OF THE 
ORAL CAVITY AND THE 
TECHNIQUE OF CONTROLLED 
TOOTH DIVISION 


In this superb collection of 1400 full-color stereoscopic 
transparencies, Dr. Cogswell fully utilizes the capabilities of three 
dimensions to show the technique of controlled tooth division as 
applied to 57 common problems of oral surgery. The use of models 
affords unimpaired viewing of the step-by-step surgical procedure to a 
degree not even possible to the surgical assistant or clinical student. In 
selecting the most important types of operation to be shown, Dr. 
Cogswell reviewed some thirty-five thousand cases from his own 
practice. Roentgenograms from actual case histories, preoperative 
planning diagrams, as well as stunningly realistic wax models show 
the operative procedures in great detail. In the accompanying 400 
pages of text (in 2 separate volumes) the diagnosis, preoperative 
planning and major operative steps are clearly described and 
correlated with the stereo views. 


The scope of this work makes it the equivalent of a postgraduate 
course in oral surgery using the technique of controlled tooth 
division. However, the medium of stereoscopic views presents the 
subject with a clarity which can be achieved by no other method of 
instruction. The set includes the View-Master® 3-dimension focusing 
viewer, transformer and cord, 200 View-Master® reels, 2 volum-s of 
text, handsomely packaged in an attaché-style leatherette carrying 
case. 


By Witton W. Cocswett, D.D.S., Member of the 

American Dental Association; Member of the American 
Society of Oral Surgeons; Fellow of the American College 
of Dentists; Visiting Lecturer in Oral Surgery, School of 
Dentistry, University of Kansas City; Director of Oral Surgery 
Course for Dental Officers of Military Services, Headquarters 
Air Defense Command, USAF, Colorado Springs, Colorado; 
Member of Consultant Staff of Glockner-Penrose Hospital, 
Colorado Springs, Colorado. 


1959 @ 200 View-Master® reels; View-Master® focusing viewer 
(model D); Transformer; Carrying Case; 
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(Terms available on request) 


THE WILLIAMS AND WILKINS COMPANY 
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Please send the following on approval: 
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0 Payment enclosed. D Bill me. 
Shopping by mail is an easy, time-saving way to 
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To know 
intravenous anesthesia 
is to know 
Pentothal 


More than any other intravenous 

anesthetic in the world, Peatothal 
affords the modern practitioner 

the security of exhaustive trial 
and documented experience. 


As with any potent agent, 

good results demand skill 

and knowledge on the part 
of the person using it. 


That is why Pentothal’s 
unparalleled clinical background 
is of such importance. The 
techniques of management—the 
rapid, smooth induction, the pleasant, 
uncomplicated recovery pattern, the 
remarkable record of safety—all these 
have been detailed in more than 3000 
published world reports, on nearly every 
known surgical procedure. To know 
intravenous anesthesia is to know 
Pentothal—agent of choice the 


world over. 


PENTOTHAL Sodium 


(Thiopental Sodium for Injection, Abbott) 
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Specially designed and produced for Oral 
Surgery, Oral Medicine, and Oral Pathology, 
this file will keep one volume, or six issues, 
clean, orderly and readily accessible. Pic- 
ture this distinctive, sturdy Volume File on 
your bookshelf. Its rich red and green 
Kivar cover looks and feels like leather, and 
the 16-carat gold leaf hot-embossed lettering 
makes it a fit companion for your fines 
bindings. 
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HOT 
MOUTH 
WASH, 


when 
oxidation 
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Peroxide—freshly 
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Rx blanks covering 
this treatment sent 
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THE ALKALOL COMPANY 
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Expanded through the addition of four new 
chapters and the incorporation of all the new, 
improved concepts and techniques recently 
developed in this country and abroad, the new 
3rd edition of Thoma’s ORAL SURGERY is 
unquestionably a classic among oral surgery 
guides. 


The immense scope of this work—fine attention 
to detail—abundance of meaningful illustra- 
tions—makes this a reference unmatched in this 
field. Carefully integrating over 1800 illustra- 
tions, many of them in two colors, with the 
text matter, this highly essential work compre- 
hensively discusses all phases of oral surgery— 
from simple procedures performed in the office 
to major operations performed in the hospital. 


Dr. Thoma discusses the general principles of 
surgery, routine hospital techniques, diagnosis 
of the patient’s general health and his oral 
surgical disease in an instructive and informa- 
tive style. With helpful step-by-step illustra- 
tions to guide you, the author skillfully 
diagrams his operative techniques in finest 
detail—from the preparation of the field of 
operation to the application of the dressing. 
You'll find particularly valuable the careful 
description of postoperative care, including in 
some cases, the use of postoperative records and 


New 3rd edition of THOMA 


ORAL SURGERY 


Up-to-date, well-illustrated presentation 
of all phases of oral surgery 


The C. V. MOSBY Company 


3207 Washington Boulevard, St. Louis 3, Missouri 


x-rays to establish the successful termination of 
the case. 


Four new chapters add to the effectiveness of 
this new edition: A chapter on ‘‘Pharmacology” 
gives special advice on how to order drugs in 
the hospital or by prescription; a chapter on 
“Roentgen Examination of the Face and Jaws” 
sets forth the latest extraoral radiographic 
technics that can be accomplished with the 
dental x-ray machine; a chapter on “Anesthesia” 
which gives you current thinking on methods 
of anesthesiology; a — on “Surgical Erup- 
tion and Positioning, Transplantation and Re- 
plantation of Teeth.” 


Recent advances in surgery of prognathism, 
open-bite and mandibular retrusion are fea- 
tured. Such special topics as autogenous and 
homogenous. bone grafts, Gelfoam implantation 
to eliminate operating defects and subperiosteal 
implantation of dentures attest to the thorough- 
ness with which the author covers his subject. 


By KURT H. THOMA, D.M.D., F.D.S.,R.CS. 
(England). Professor of Oral Surgery, Emeritus, 
Harvard University. 


Published March, 1958, 3rd edition, 1607 pages 
65%" x 934", 1817 illustrations including 146 in 
2 colors, 7 in 4 colors. Price $27.50. 
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IDEAL IN ALL FIELDS OF ORAL MEDICINE BECAUSE .. . 


@ TOXICITY — KASDENOL is gentle to the tissues — with a pH of 
6.8-7.2, it does not irritate, burn, nor destroy either the blood clot or 
healing granulating tissues, nor is it harmful, even if swallowed, in use 
concentration. This has been proven on hundreds of thousands of clinical 
cases during the past five years. 

@ EFFECTIVE IN VIVO GERMICIDAL ACTIVITY — One KASDENOL rinse 
reduces the salivary bacterial count approximately 80% WITHIN FIVE 
MINUTES. KASDENOL destroys aerobes, anaerobes, fungus and virus 
in the oral cavity. 

@ SURFACE TENSION — 28-29 dynes/cm — A. 0.25% KASDENOL solu- 
tion, with the lowest surface tension of any irrigant, has greater access 
to those “hard to reach" crypts and pockets. 

@ DETERGENCY — The rapid effective action of KASDENOL allows for 
i diate cl ing and debriding action. 


@ SPONTANEOUS DEODORIZATION — KASDENOL is a prime deodor- 
ant and therefore not only eliminates causes of odor, but also neutralizes 
odors themselves. 

@ OXIDATION — KASDENOL solution has controlled oxidizing powers 
greater than those of hydrogen peroxide and the perborates. 

These are the six reasons why KASDENOL is the chemotherapeutic agent 
of choice of thousands of professional men throughout the country, in 
all fields of oral medicine, as a rinse, spray, flush, irrigant, mouthwash, 
and gargle. 

KASDENOL is the only CLORPACTIN product for use in the mouth and 


throat. 
AVAILABLE AT LEADING PHARMACIES 


THE .KASDENOL CORPORATION 
P.O. BOX 475, HUNTINGTON, NEW YORK 
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Duration 
Patients 
Desire 


1850 BROADWaY, NEW YORK 13, N.Y. 


Today’s High-Speed Procedures 
... Call For THE Anesthetic with 


DPD 


Yes...patients do desire a duration of anesthesia 

that keeps them comfortable while you do your unhurried, 
meticulous job...but then doesn’t linger unnecessarily 
long after you’ve dismissed them. 


In fact, isn’t that precisely the type of duration you, 

too, desire? Not so short that you have an agitated patient 
requiring reinjection...not so long that you have 

a patient disgruntled by protracted paraesthesia. 


That's the duration you get with Ravocaine HCl 0.4% 
and Novocain 2% with NEo-CoBeFRin 1:20,000 and, 

of course, you also get these other fine features for which 
this solution is acclaimed: 


e Extremely Fast Onset +» Unprecedented Depth 
« Unsurpassed Tolerance 


Go ALL Modern—Order your supply today 
in standard or short size cartridges. 


RAVOCAINEic ~-NOVOCAIN | 


Brand of proposycaine HC Brand of procaine HC 


vm NEO-COBEFRIN' 


Brand of levo-nordetrin 


* NEO-COBEFRIN, NOVOCAIN AND RAVOCAINE are the trademarks (Reg. U. S. Pat. Off.) of Sterling Drug inc. 
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